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WESTRA: I’'d like to wholeheartedly agree with what Nelson just
said. For years, decades, the Prairie Island Indian community,
received zero funding for radiological emergency preparedness.
City and county and state did, but the tribe did not. So, used
its own resources and fortunately because of gaming, the tribe
did have its own resources to establish somewhat of an emergency
management plan. But the other jurisdictions didn’t have to use

their own resources, they received funding from the plant.

And just one other little side note that the tribe does not even
get electricity from the plant. You know, it’s right next door,
they did not even.. I mean it is kind of sad, but when they were
building the plant, they had to bring in off-site electricity and
that is when the tribe got electricity, the homes, in the late

60s.

LESLIE: Okay, so one question I’'d like for each of you to -- and
you all have different experiences. Richard you participated in
the site evaluations. Nelson you are well into the emergency
management and Heather, the Prairie Island Indian community has
participated for instance in the nuclear energy tabletop
exercise. And so what I'm asking is kind of what are some of the

lessons learned that you think can be applied and do you see DOE
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volunteering or are the tribes the ones kind of you know saying,
well, can you do a dose assessment for our buffalo herd on .. in

our community? So, in any order.

ARNOLD: Okay, well let me start out by first there is the need in
what I have seen is for consistency within communication.
Promises are nice, but this is a problem that we’ve all been
dealing with for decades and we’re not seeing any resolution. And
as Heather noted, it’s not necessarily the people at the
Department of Energy, because they are following their marching
orders. But, whatever happened with Congress with revising if
we’re going to revise the Nuclear Waste Policy Act and that may
be a driver in what we’re going to do, but if we leave it as it
stands. Then things are laid out. And so there is a disparity
there that I think needs to be addressed. The other issue of
concern that comes up, and part of it is from the lessons
learned, and seeing a lot of the community engagement going on
and participating on those on-site surveys was that oftentimes
listening to the local folks, some of them will become distressed
because now a site is closing down. It provided them support for
the community. So now what do we do? The next thing was that
people are passionate about what do we do with wanting to get

things out of respect of both locations and understandingly so.
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And the problem that surfaces with Yucca Mountain is that trying
to put a repository in a location where, one, people felt like we
did not have any nuclear power in the state. Secondly, what are
we going to do, with these tribal people saying why are we
getting the back end of this stuff that nobody wants? So, it’s a
very complex situation, but it’s all something that dialogue

needs to happen but action needs to be .. to happen at some point.

ANDREWS: Great points, Richard. And I will just echo and jump in
on some of that. You mentioned some disparities a little bit. So
one thing that we had to.. I'11 go back to my tribe, one thing
that we had to deal with within the past year through HOLTEC, and
this’11l result in a lesson learned. So they had mentioned they
were going to dump millions of gallons of wastewater into the
Cape Cod Bay. A lot of senators and state representatives got on
board in front of the Cape Cod Times, etc. because that is where
we found out about it, the Cape Cod Times. And they basically
said ‘hey, we cannot stand for this, this cannot happen in our
backyard, right?’ And then so tribal community members are
reaching out to me like what are we going to do about it? But as
a result of these working groups that are funded through DOE, the
Tribal Radioactive Transportation Committee and Nuclear Energy

Tribal Working Group were able to reach out to the Nuclear
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Regulatory Commission and set meetings up with HOLTEC and the NRC
which halted that, you know, for a moment. So, I guess a lesson
learned I guess for these companies and .. that are regulated from
NRC that go ahead and decommission these power plants, maybe be
that liaison between the tribes. We shouldn’t have to go out and
literally reach out to DC to have the NRC or DOE come and be that
conduit. It’s a scary thing that, you know, these large companies
-- not taking anything away from HOLTEC, but a large company
could come in and just, you know, they control the show, right?
But, we need to have the conduit there so that we can have a

voice still, so.

LESLIE: Thank you, Nelson.

A\Y

WESTRA: You know, Nelson, you hit on something when you said, “we
found out afterwards”. And that is so common throughout Indian
country that you find out about something after the decision has
been made, after something has already happened. And that goes to
the heart of what Richard said earlier in his presentation is
that tribes are governments. And we expect a government-to-
government relationship with the DOE, with the NRC. We expect to

be consulted before a decision is made. We shouldn’t -- don't

want to find out about something in the newspaper after the fact.
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And I think another important thing is relationship building. We
were a part of the NEI tabletop because we’ve a fairly decent
relationship with Xcel Energy. And that is why it was at Prairie
Island, because it was at the Prairie Island plant. You know, and
we were invited to participate in the planning of that, as well
because of our relationship with them. So, I think that is a key
element, is the relationship with the utility, with the federal

government.

LESLIE: Thank you, Heather. So, now I'm going to ask you a
question that I did not give you any preparation for which is so..
Richard, and you are familiar with it and you touched upon it, in
the Nuclear Waste Policy Act there’s affected tribes. Have you
all thought about the implications of the framework that is
already in existence in the Nuclear Waste Policy Act as it
relates to consent-based siting of an interim storage facility,
which could also be being pursued under the Nuclear Waste Policy
Act. I know that is a tough one, but whoever wants to think about
it, because, again, it’s a government-to-government relationship

and how do you envision that that might play out?

WESTRA: I will jump in if you don't mind. You know, when Yucca

Mountain was an option, you know I think the Prairie Island
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Indian community was really cognizant of the fact that the
material was going someplace else, away. And away was to a place
that perhaps other people didn’t want. But, Prairie Island did
not consent to be a waste storage facility, either. You know,
it’s an untenable situation that is not of the tribe's making.
But I think with regard to other tribes, there may be also, might
be impacted in consent-based facilities once, you know, we’re
down that road or is the host.. you know we cannot rule that out,
that the tribe may want to host such a facility and it’s
certainly within their right to do so. That they need to be

consulted with a government-to-government basis.

ARNOLD: I’'d like to weigh in, also, because I think it is really
a thought-provoking question. Because definitely the way that the
Nuclear Waste Policy Act stands currently, I mean, there’s
language in there and everybody has read it and knows it and
there is certain expectations and then all of a sudden it’s like
okay, 1t’s there, but we’re only going to kind of follow it, when
we want to. And it is almost like a policy of convenience and I
think there needs to be things adapted and modified. It’s been a
number of years since that was developed and like all good
things, maybe you want to revisit that and think, does it fit the

bill? Secondly, I think under section 180 (c), for example with
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the consent-based siting proposed in Texas and New Mexico, one of
the challenges there is that things can change from leadership to
leadership and so maybe it’s popular this time. Maybe next time
it is not. And those can become challenges and secondly because
they are private initiatives, 180 (c) does not kick in. So, tribes
are then going to be left out and one of the critical components
of any transportation is the routing and the routing will be
going through tribal lands in most cases one way or another. And
so how are tribes going to be involved and how are they going to
prepare for emergency management needs and response and training?
The funding won’t be there. And so, if it were and once it
becomes a DOE initiative and when the Nuclear Waste Policy Act is
finally agreed upon that, okay this is what we are using, then I
think we have a roadmap to figure out how we’re going to get
things moving forward. The last thing that I wanted to mention,
too is that with everything that’s going on I think we have to
look at and, just Steven, you had brought up some points asking a
lot of gquestions about some of the risks involved. And you have
to look at - I mean there’s calculated risks that are out there
that. Everybody looks at and granted you can do equations to
figure out what the process may be. But the perceived risk is
also the other challenge. No matter what we all say, and you can

show numbers and graphs. The public perception are the people
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that we need to convince, whatever the process is, is the
challenge. And sometimes I think we all fall short in trying to

figure out a better way, you know, how to make it work.

LESLIE: Thank you, and Nelson?

ANDREWS: I will just add a bit. So, Richard and Heather brought
up some really good points as far as government-to-government
relationships and the tribal consultation. It comes down to
trust. If - a tribe, each tribe is different, right? So, each
tribe is going to have their own ceremonies and their own ways of
doing things. But they are people just like everybody else,
right? And so, with any relationship if you don’t trust the other
party, then how are you going to move forward or do any business?
So, for the federal government to even approach some of these
tribes, to come on the reservation, without even ever reaching
out prior to that, just from say a “Dear Tribal Leader” letter,
like why would they want to entertain whatever they’re offering.
So, these government-to-government relationships are critical.
But on-site visits and getting to know the tribe, doing
community, taking part in community events even, right? Showing
good faith by offering resources, something that is going to

start that conversation. And I understand the federal government
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has ways of dealing with the states on a daily basis, but they
are always still trying to figure out how you work with the
tribes and get these relationships going? It’s, you know,
basically just going to take actual visits and building that
relationship and you are going to realize with tribes it might
take a little bit longer than what you're used to seeing, because

administrations change and it is the next wvision, right?

LESLIE: Thank you, Nelson. And now I think we’ll turn to Board

members if you’ve got questions, please raise your hand.

PEDDICORD: Excuse me, Lee Peddicord from the Board. First of all,
thank you. These are tremendously valuable insights and
perspectives that we don't get the benefit of hardly ever in any
context whether we are talking nuclear waste or anything else.
So, it’s really quite a learning experience. I have two
questions, probably best Ms. Westra because of where you are
geographically. On the picture you showed with the proximities,
you identified the spent fuel storage as kind of your primary
issue in terms of interest to the tribe. And then you also show
the orientation of the Canadian Pacific Railroad which actually
passes and is actually adjacent to your land. So, the questions I

had related to that is, do you have an opportunity to then to
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4605 have input being informed in terms of what is going on with the
4606 spent fuel, the ISFS, and the transportation along the Canadian
4607 Pacific Railroad when they are shipping things off?

4608

4609 WESTRA: Well, no. We do not have any control or oversight over
4610 how much material is put onto the pad, the concrete pad.

4611

4612 PEDDICORD: Are you informed at all, though what’s --?

4613

4614 WESTRA: They will let us know, ok we have three more casks, we
4615 are going to fill them this year. And also because of our

4616 relationship with the Nuclear Regulatory Commission, they treat
4617 the Prairie Island Indian community like an agreement state so
4618 that --. And it has mainly been council members. President

4619 Johnson has participated. And they have invited the tribe to
4620 watch their inspections. So, council members have watched Exel
4621 load a cask. But, yeah, so they’1ll keep in communication with us
4622 as far as we have another one, or we have a loading campaign for
4623 the next year. With regard to the rail lines, we fully expect to
4624 be involved with the shipments of spent fuel when they commence.
4625

4626 PEDDICORD: How about the other stuff going out, you pointed to

4627 that?
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WESTRA: That’s the emergency --. We do have an emergency manager
and she does work with CP Rail. But I think -- because the rail
is a little bit of a different animal, I guess. They don’t find

out until after material has already been shipped through.

PEDDICORD: So, I have another completely global question to you,
as well. That we the Board are becoming familiar with some of the
things going on in other countries and so on. And one that seems
to have a parallel to the U.S. is now the activities in Canada
and how the Nuclear Waste Management Organization in Canada is
engaging with First Nations in Canada on I think exactly the same
questions. So, my question to you all, are you tracking that at
all, particularly being in Minnesota. And are there some lessons
learned or parallels and things that can be drawn from how Canada
and the First Nations are working together that may be of

interest or useful here in the U.S.?

WESTRA: Yes, in fact, at our annual TRMTC meeting, we had an
update from Canada's waste management organization. So
periodically they come in and update us on their activities. And,
I believe that the Department of Energy is also using that model

to inform what they’re doing, as well. And just kind of as a side
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4651 note, a few years ago, I had the good fortune to go to France
4652 with the tribal Council to see how spent fuel is transported and
4653 we went to La Hague to see the reprocessing facility. And in
4654 France, it’s no big deal. It seems like it’s just another

4655 activity that’s done on a routine basis. And that was

4656 interesting, as well.

4657

4658 PEDDICORD: Thank you, very much.

4659

4660 ARNOLD: And if I may, I Jjust want to respond quickly and I had
4661 also been tracking and TRMTC has been doing the same with the
4662 NWMO and what’s going on in Canada. They were.. a gentleman from
4663 NWMO presented at Waste Management conferences here. It was nice
4664 to see and hear his perceptions. Interestingly enough, in the
4665 states and so often times what we will hear from our partners,
4666 Dbrothers and sisters up there in Canada is that Canada will say
4667 “well, gee we are watching what you guys do down there because
4668 you guys look like you are pretty progressive.” And then down
4669 here they’1ll say “gee, you guys look pretty progressive up

4670 there.” But they’ve really been .. they’ve really blended and
4671 integrated First Nations people in their process. And I think
4672 that is one of the attractive things that is important to see

4673 what’s going on up to and including having a Council of Elders



4674

4675

4676

4677

4678

4679

4680

4681

4682

4683

4684

4685

4686

4687

4688

4689

4690

4691

4692

4693

4694

4695

4696

206

and different kinds of things where youth are involved and
understanding, kind of building some capacity for everybody. And
I think that is one of the things that we’re all collectively
looking at, not only the tribes, DOE is looking at that. We’ve
had many different discussions on this along with TRMTC and the
Nuclear Energy Tribal Working Group. We have all come together
and I think there is some agreement that we all understand the
importance once again of doing some good robust communications
and educating people and integrating them into a robust process
for showing something’s going to happen. And again it’s almost
sometimes based upon the perception of what’s going on or the

message that is being conveyed.

LESLIE: Steve Becker?

BECKER: Steven Becker, Board member. Thank you for these
excellent presentations. So, I have two quick questions. The
first question is for Nelson, and then the second one will be for
Richard and Nelson. So, the first question for Nelson, as
somebody who works in emergency preparedness and response, I was
stunned to hear that there are tribal nations that don’t have the
resources to be able to have enough trained people to even cover

the four components of incident command. If you had to guess,
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4697 what proportion of the tribal nations in the lower 48 are in that
4698 situation?

4699

4700 ANDREWS: So, good question, Steven, thank you. So, a quick

4701 example, so you must be familiar with the hazard mitigation plan
4702 being one of the most critical plans any state, territory or
4703 tribal nation can have. So a little under 50% of tribal nations
4704 have a FEMA-approved hazard mitigation plan in place, yet all
4705 states and territories have one in place.

4706

4707 And it’s not just the hazard mitigation plan. I don’t want to
4708 take it off subject, but we just went through COVID-19, right?
4709 And one of the key plans for that was a FEMA public assistance
4710 administrative plan. And there wasn’t one the place for tribes
4711 yet all states had practiced these annually. And so we had to go
4712 ahead and I actually worked with headquarters to create the PA
4713 admin plan and that was adopted and utilized for tribes. So it’s
4714 a lot of nonstop behind the scenes work just to get any sort of
4715 parity working alongside our national organizations with. Thanks.
4716

4717 BECKER: I’11 just say that those are stunning numbers; very

4718 useful for us to hear that. And the second question for Richard
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and Nelson is, I believe in your comments that you referred to

speaking or being fluent in your tribal nations’ languages --

ARNOLD: Just my language. We’re all different, we don’t all do

not speak the same language.

BECKER: But you each speak a language of a tribal nation?

ANDREWS: I'll, just so, like, I'm not going to speak for Richard,
but I know he was raised, it sounds like, speaking his language
around the home. So, and for us; where the Pilgrims landed, where
the first settlers landed was Cape Cod, right? So that’s -- my
ancestors, the Wampanoags were the first to literally get the
brunt of it, right? Just in, from the year 1613 until the year
1620 before the Pilgrims arrived, you know, over 45,000 of my
ancestors had deceased from disease. So, with that, the women and
the children were taken. So our language was pretty much wiped
out and the boarding schools following that; Carlisle Indian
school, all that. We were taught not to speak our language. Right
now we have a language revitalization program, WLRP. We are
teaching our tribal kids in our school the language and they
actually speak the language fluently. A lot of us older folks,

now, you know, we’re relearning it.
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BECKER: So, it sounds as though there is a bit of a Renaissance,
a revitalization, so with those efforts and with individuals who
currently speak those languages, would it be a useful thing as
part of consent-based siting processes to have informational

materials and communications in those languages available?

ARNOLD: Well, and, my language is not a written language. It’s
only orally spoken and so it makes it challenging and so you have
to spell it out phonetically and everybody will spell it out
differently. And I even see linguists try to write it down and
often times you see some weird marks or whatever else and it
doesn’t read or flow right or the accents may not be right and so
it would be challenging, I think often times with that. And so,
there is a lot of wisdom and a lot of things in our language like
one word may mean really a lot of things and so depending on how
it’s used will determine how you are interpreting what is being

said.

BECKER: Thank you.

ANDREWS: Real quick on that, too. If you get a chance to look at

what are the different languages, where are the base of them. The
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Algonquin language is primarily in the Northeast region all the
way down through the belt to the Carolinas. So that type, maybe
that type of base for different regions may work, but good

question.

LESLIE: Scott?

TYLER: Thank you. Scott Tyler, member of the Board. First off,
thanks to all of you for outstanding presentations and
informative presentations. I want to follow-up on a question that
Steve asked, just to drill down a little further into the nuclear
waste side. The three of you are all quite well-connected or at
least participating in various nuclear waste advisory committees
on transportation and other things. But, from a standpoint of the
federally recognized tribes, what percentage of those tribes
would be in the same situation as the three of you are? And you
said 50% don’t have an emergency management. But if we go down to
talk about things nuclear, does that number change? Does it go up

or down?

WESTRA: It kind of depends on what part of the fuel cycle are you
looking at. You know, we have tribes that are impacted by uranium

mining, tribes impacted by fixed facilities, WIPP, if we are
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talking just nuclear, generally, materials, tribes that are
impacted by the WIPP facility itself, WIPP transportation. We'’re
trying to grow our committee but as far as like, it’s hard to get
tribes engaged on transportation since we don't know where the
material is going to end up. So, it is hard to stay “well, we
want you to get involved in this, but we’re not really sure

whether or not you are going to be impacted.”

So, when, we have a good cadre of tribes that are involved in
these matters, but back in the day, so to speak, when Yucca
Mountain was the destination there were a lot more tribes
involved, because they knew for sure they were on a
transportation route. So it’s hard as Nelson mentioned that
tribes don't have the resources that states have. So it’s hard to
get tribes engaged and expend those critical resources on
something that may or may not happen in the - you know. I would
imagine once, if once there’s a facility we’ll engage more with

other tribes.

ARNOLD: Yes, and I would just add that while there are some
shipments, some WIPP shipments going on so that’s low level, I'm
sorry, transuranic waste going down to WIPP, that there are

tribes that do interface with DOE on those shipments. And so
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there are some collaborative approaches, I guess that they are
using, not that it’s - it’s kind of a tough thing. Sometimes when
just looking at our mix and sometimes when you’re talking about
nuclear issues. I mean nuclear -- sometimes there’s a stigma that
goes along with nuclear and whatever else and either it’s good or
bad, you know and the stuff on the backend, well, that’s always
the problem child, you know. So how are we going to deal with
this kind of issue. So those things are elements that we have to
oftentimes struggle with. And so some people will say, gee,
you’ re pro nuclear or not nuc or whatever else. And the fact of
the matter is that we see it as an impact to the community, and
an impact to the tribes that needs to be addressed. And
oftentimes it’s not being addressed adequately, and tribes are --
It’s being addressed by other people are sharing their thoughts
and oftentimes not the tribes. Our whole purpose oftentimes is
just trying to be a tribal voice into a process and shape maybe
some national policy that will impact positively tribes and

making sure that we’re, our voices are being heard.

LESLIE: Thank you, Richard and thank you, Nelson and thank you,
Heather. It’s been a fantastic discussion and I will turn it back
over to Nathan. And if you could exit off that way, we’ve got to

move the table and we will start with the next presentation. So,
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thank you, again, the Board really appreciates your participation

and keen insights.

SIU: And I will also add my thanks. It’s one thing to read some
graphs and another thing to hear people talk so, thank you again.

And thank you, Bret, for organizing.

Okay, we will take a few minutes Jjust to rearrange the hardware

here and then get started on the next presentation by Kaushik.

Okay, I think we are all set. So, our next speaker is Kaushik

Banerjee from PNNL. Please.

BANERJEE: Good afternoon. So, thank you for having me here today.
My name is Kaushik Banerjee. I’'m from the Pacific Northwest
National Lab. So, this talk will be slightly different from the
previous one. I am going to show you a lot of data and talk about
some results and so previous talks, they’re more about the

programmatic level, and this will be more on the technical level.

So, as you can read the title of the slide is too long, I'm not
going to read that to you. But, mainly I'm going to talk about

the data, spent nuclear data analysis tools that we call UNF-
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ST&DARS, at this point. That tool has many applications, and I'm
mainly going to talk about one application today. That
application is to find out the transportability of the loaded

canisters.

So, we have loaded canisters currently at storage and we can use
the tool to find out when those canisters will be transportable,
or if we need to do something to make those canisters
transportable. So, we have a team working on this project
developing a UNF-ST&DARDS. So the team mainly from Pacific
Northwest National Lab, also like we are working with Oak Ridge

National Lab and Idaho National Lab.

I think you have seen this before a few times, I'm going skip.
But it’s just to let you know so my job is purely technical and
my talk does not take into consideration any contractual

obligations or limitations under standard contract.

So, this is a one slide for describing UNF-ST&DARDS. So, in this
slide I'm going to talk about three things. One is, what is UNF-
ST&DARDS. Then I'll talk about what are the objectives of

developing the UNF-ST&DARDS. Then I will talk about what are the

applications for UNF-ST&DARDS.
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So, what is UNF-ST&DARDS? UNF-ST&DARDS stands for used nuclear
fuel storage transportation and disposal analysis resource and
data system; a mouthful and just let you know we are actually
trying to rebrand or rename the UNF-ST&DARDS so you probably can
see the same tool, different name in the future. So, basically
the tools provide us with a spent fuel database, a comprehensive
database analysis platform and you can actually take the data and

find out different characteristics of spent nuclear fuel.

So, what are the objectives for developing this tool? So, the
main objective of developing this tool, we are trying to track
the spent nuclear fuel when it is discharged from the reactor,
that time, to the time when it will be disposed in a repository.
We tried to see or tried to calculate or find out how the
characteristics will change as a function of time. And we can use

that information for informed decision-making.

And what are the potential applications? So, definitely we can
use the tool, we have data. We can use the tool to find out if
there are any issues, and if there is any issues, if we need to

prioritize any resources or doing any R&D. And I'm going talk
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about some of those issues today and there will be examples in

that area.

The second thing we can do using the tool we can also inform
decision-making for example like, we can find out when a loaded
canister will be transportable and I’'m definitely show you some

examples of that.

We can also use the tool to support fuel cycle analysis and also
safeguard and security. I'm not going to talk about that today.
And also, the tool can be used for licensing application and also
licensing reviews. And the Nuclear Regulatory Commission is
currently using the tool for some of the licensing reviews,

especially for shielding and criticality reviews.

So, this cartoon here kind of shows you what we are doing in UNF-
ST&DARDS. So we get data from the nuclear plant, not just from
the nuclear plant, it’s not shown on the cartoon, we get data
from other sources, as well. We store that in UNF-ST&DARDS.
There’s a database. We take the data, we do different analysis,
we get our results and get the base data and results and we can
use that data for supporting long-term storage and aging

management. We can use the data to support large-scale
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transportation planning and also we can use the data to support

future disposal.

So, now I’11 go into more details. First 1’11 try to give you a
background and try to draw a picture here. So, in the U.S., we
have a large amount of spent nuclear fuel. So, this plot is kind
of showing commercial spent nuclear fuel in 33 states. This does
not include State of Idaho and State of Colorado, where we have
commercial spent nuclear fuel currently managed by the Department
of Energy. This hexagon is kind of showing how much spent nuclear
fuel we have in each of those states, the number showing the
spent nuclear fuel in terms of metric ton of uranium. You can
tell we have a large amount of spent nuclear fuel in State of

Illinois and State of Pennsylvania.

Not only that, this is the present nuclear fuel we have as of
December, 2017. But we have been continuously discharging spent
fuel at a rate of approximately 2,000 metric ton, MTU, or metric
ton of uranium per year. So, for our system planning we also need

to understand the projected inventory to the future.

So, 1f you project our inventory into the future, assuming that

all of the reactors will run for 60 years, except the reactors,
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the six reactors that already received their licensing extension
for 80 years. So, we’ll end up with approximately 140,000 MTU,
metric tons of uranium of spent fuel in the U.S., which is a

large quantity.

Not just a large quantity in the U.S., we use diverse systems for
storing spent nuclear fuel especially for dry storage. This
bubble chart is showing you the different vendors. So, in the
U.S., we have three main dry storage vendors, HOLTEC
international, NAC international or SNC International and
ORANO/TN. So, the red is for NAC. The red bubble is showing all
of the NAC system. The orange bubble is showing all of the HOLTEC
system. The teal blue is showing the ORANO/TN system. And just by
saying that you can see all of these vendors do not have one or

two different systems, they have many different systems.

And this is also going into not that much detail so for example
HOLTEC, I am just showing MPC-32, which is 32 [indiscernible]
canister for HOLTEC. But there are different varieties of 32.
They have 32, 32M, 32F and things like that. The point of this
bubble plot is showing that we use like diverse system of storing

spent nuclear fuel in U.S.
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4971 And not just we’re using the diverse system for storing spent
4972 nuclear fuel in the U.S., also like our spent nuclear fuel itself
4973 is pretty diverse. We have BWR and PWR fuel. Our BWR fuel goes
4974 all the way from 6 x 6 to 11 x 11. And PWR fuel goes all the way
4975 from 14 x 14 to 17 x 17. And when I'm saying 6 x 6, so, like they
4976 have the 6 x 6 array in each of those areas like the fuel pins,
4977 right? And we have some weird fuel types as well-like 13 x 14, 15
4978 x 16 and things like that. So, this bubble chart is showing like
4979 -— the point of this bubble chart, I don’t expect anyone to read
4980 this thing, just to show the diversity of the spent nuclear fuel
4981 type we have in U.S.

4982

4983 So, what the point I'm trying to make, the point I'm trying to
4984 make is that we have a large volume of spent nuclear fuel

4985 throughout the country. The spent nuclear fuel itself is diverse
4986 and also they are stored in a diverse system. So, all of these
4987 large-volume and diversity make any kind of planning for

4988 transportation and disposal a complex activity in U.S.

4989

4990 So, now to do anything with the spent nuclear fuels, we need to
4991 understand the characteristics of the spent nuclear fuel. So, if
4992 you know the characteristics of the spent nuclear fuel, you know

4993 like what you can do with that. So, that’s the basic thing we
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4994 need to know. And when I think about characteristics of spent
4995 nuclear fuel, I think characteristics should be like two types of
4996 characteristics. One is base and one is derived. So, base

4997 characteristics would be anything about the fuel that you see
4998 here. So, for example the length of the rods, the cladding

4999 materials, what kind of pellet you have, what is the thickness of
5000 the cladding. All of those things are the base informations, the
5001 design information is the base information.

5002

5003 Now we need to use the base information to find out, we use the
5004 base information to do calculations using different kind of code
5005 and find out derived or calculated information like decay heat,
50006 radiation sources, isotopics, criticality of the canisters. What
5007 is the temperature when you are storing the canisters and what
5008 will be the dose to the public, and all of those things are

5009 derived information.

5010

5011 And so, anything in this cartoon, anything about this fuel

5012 assembly you can think about as base informations. And we used
5013 that base information to find the decay heat and radiation

5014 sources and all those things are the derived informations. Now,
5015 we can use the base information and derived information for

5016 decision-making, for informing the decisions. So we can use this
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information to find out when you can move the fuel from the pool
to a dry cask and also the same information we can use to find

out when the canister is transportable. So, that’s how we can use
this information to make different decisions about spent nuclear

fuel.

And that’s exactly what we do in UNF-ST&DARDS. In UNF-ST&DARS we
get the base information, we use the base information to find out
the derived information like the decay heat, isotopics,
criticality dose and all those things. And the application would
be, at some point, when we actually start doing large-scale
transportation planning, disposal, etc. so we can use this

information to inform that planning process.

So, UNF-ST&DARDS has, as I mentioned before, we have a database,
a spent nuclear fuel database and we have some analysis tool. So,
this cartoon is showing all of the components of UNF-ST&DARDS.
I’'m not go into the details of that. So, as you can tell there 1is
a big database and we have some analysis tools like SCALE and
COBA-SFS. So SCALE is the code we use to find out the decay heat
calculations and to find out the isotopics and then we can
transfer the isotopics to a canister, find out the criticality,

dose and all of those things. And COBRA-SFS we use for doing
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thermal calculations figuring out what would be the peak cladding
temperature. What should be the canister surface temperature and

things, things, things, like that.

And so, what we do is stored the base information feed that
through our tool, our code and do the calculation, and get the
results, that is the derived, and put it back into the database.
So then you get both the combination of base and derived
information in the database that we can use to inform decision-

making in the future.

So, one of, one of, one of the unique features of UNF-ST&DARDS,
we do all of these calculations in an automated fashion. So, we
do different kinds of calculations that you can see from the
other slide. We do depletion calculation. We do thermal
calculation, criticality and dose calculation, all those things.
And for all those calculations, as you know, like, you need

different kinds of models for doing the calculation.

So, the model has two different things. One is that data and one
is the structure. So, depending what code you are using the
structure is always fixed. So, when we made our model, we made

the structure and we do not do the data. So, it is just like a
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skeleton, right? And then, like, when you're doing the
calculation based on what nuclear power plant, what system, what
spent nuclear fuel you’re using, based on that decision, the tool
can figure out what data we need to complete the model and then
we can get the data like the discharge data, assembly data,
reactor data, cask data and we can give that to the skeleton,
complete the model, run the calculations in the automatic
fashion, get the results and put it back to the database. That’s

exactly what we do in UNF-ST&DARDS.

And we follow this process. That’s why everything is automated.
We make one model, no data, and based on the nuclear power plant,
based on the fuel and all those things we can actually fill that

model and create an automated analysis.

So, I'1l go more deep, more into the datas, but this is just an
example datas we have here just to show what kind of data we
have. So, for example we can just take a look at this one. This
is kind of showing the decay vs burnup, here. So, you can see
there are two main bands going on and the upper band is for your
PWR and the lower band is BWR. So, BWR has lower decay heat than
the PWR, because BWR also has lower uranium mass. So, you have a

lower decay heat.
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So, now let's talk more about the type of data we have in UNF-
ST&DARDS. So, let's first talk about the base data and then I’'11

slowly move to the derived data and the results we calculated.

So, this is the main data that we have here. So we have right now
about 275,000 spent nuclear fuel assemblies discharged from U.S.
commercial reactors in our database. This data is coming from a
process called GC859 process, so in the GC859 process there is a
GC859 form and this is a part of the standard contract and we are
collecting data every five years from utilities right now. So,
this data is up to 2017 and this year again we are supposed to

start collecting data from 2018 - 2022.

So, what I've done, I have taken those 275,000 assemblies and
then I kind of bin them so that you can see the Y axis is the
burn up and X axis is the enrichment. So, I bin them by burn up
and bin them by enrichment and then each of the boxes is showing
the number of assemblies we have within that particular bin. And
the color is showing, like a heat map, is showing the gray color
means you have more assemblies, and then the blue color is less
number of assemblies. So, by seeing the color you can tell, like,

most of the assemblies, there are a large number of assemblies,
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and they are more like 40 gigawatt MTU burnup and they are more

than 4% enrichment in that range.

So, that’s the base data. So using the base data we also find out
like what will be the projected inventory in the future. So,
these three plots are showing that. The first one here, right
here, right here, that’s actually the base data. So your Y axis
is all the nuclear sites, all the nuclear power plant sites we
have in the U.S. and the X axis is the number of assemblies. So,
plot number one is basically the base data shown after 2017 and
number two, the middle one is our projection, and that projection
we assume all of the reactors are around for 60 years except for
the six that have already received license extension to 80 years.
This also assuming that Diablo Canyon will shut down in 2024 and
2025. The third one the last one is assuming there will be two

new reactors Vogtle 3 and 4.

So, 1f you do that you will get this projection in the future and
with that projection, you will end up with something like I'm
showing on the previous plot about 140,000 MTU spent nuclear fuel

assembly.
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This is the same plot. In the previous plot you saw your Y axis
which was the site name, the nuclear site name and the X axis was
the number of assemblies. This, I Jjust changed the X axis to the
MTU and we can calculate the number of discharges in the future
from the reactors and also find out like what would be the MTU or
the metric ton of uranium discharged from each of the reactor

sites.

So, we also track the canister loaded at each site, so this plot
is showing the canister loaded at each site. And also, the plot
is colored by the number of assemblies loaded. So, you see some
places loaded by like some of them are loaded up to 146 or 156, I
can’t read .. 156 canisters, canisters, I think. But, if you see
the color, that is not quite red. Red means you have more
assemblies. That’s like the PWR site. Another one, like the red
one there is 121 and that is BWR site. BWR site. They load more
assemblies in the system, that is why even though they have a
lower number of canisters, they load more assemblies. That’s the

difference in this plot.

So, the point of all of this is to show you what kind of data we

keep and what kind of data we track in UNF-ST&DARDS.
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So, some other information we are also keep in UNF-ST&DARDS that
we need for doing calculations like finding out decay heat and
criticality and all those things is the fuel geometry. We need to
know the fuel dimensions. We need to know the reactor irradiation
history, like how long these assemblies were in the reactors, how
many cycles they were in the reactors and what is the power in
the reactor and things like this. So those are things that we

need to find out with all of the derived information.

We also keep information about the cask system. That is something
that we need to know to do a dose calculation and shielding
calculations to find out like what would be the peak cladding
temperature or canister surface temperature and all those things.
We also keep other information like economic attributes,
transportation infrastructure, and some other information that

actually feed to our system analysis tool we call NGSAM.

So, the database that we have in UNF-ST&DARDS, NGSAM is using the
data from the UNF-ST&DARDS database for doing the system analysis
calculations. Some of that we are seeing here economic
attributes, transportation and all of these things, they are

actually supporting NGSAM systems analysis calculation.
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And so, the plot here is another example, kind of showing how we
can use the base data here. So, you see the purple side here is
showing all kinds of canisters, not all the canisters, at least a
majority of the canisters in the U.S. and they are broken, so the

half circle is broken by the vendors.

So, the first one going all the way, that’s the Orano. Then the
next one that is going, that’s the NAC. Then the next one is the
HOLTEC like that. And the other side, the bluish color, that’s
actually the corresponding of the designated transportation cask.
So, because of this diverse system, you also need to know like
which canister goes to what transportation cask to find out the

transportability, right?

So, using the database, we can easily find out like okay, this is
the HOLTEC international MPC-24 and if you just pick that
canister, so the database will tell you that designated
transportation cask for that particular canister is HI Star 100.
So that’s another example of the way you can use the UNF-ST&DARDS

data.

So, we talked about a lot of the base informations we have. Now,

as I said, we take the base information and we do calculations.
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We run codes to find out decay heat, isotopic compositions, and
dose and criticality and all those things and I will quickly show

you some of the derived information we have in our database.

So, this is the example of decay heat, so this is my supernova
plot. The Y axis to show the burn up any X axis is showing the
decay heat and you see that these two things in the density plot.
The first one here is most of the BWR assembly will be there. And
the second one is going that most of the PWR assembly will be in

that particular band.

So, as I said, like, we also find out like what would be the
isotopics and how that is changing with time which is really
important for us to do criticality and dose calculations and also
to support fuel cycle analysis and some safeguard type

calculations.

So, this is just an example to show that we do have all, not all,
at least the majority of the isotopics in UNF-ST&DARDS. So this
is kind of showing the selected actinides and each bubble is
representing an individual actinide and they’re showing the total

of that actinide in one nuclear reactor site.



5223

5224

5225

5226

5227

5228

5229

5230

5231

5232

5233

5234

5235

5236

5237

5238

5239

5240

5241

5242

5243

5244

5245

230

So, this was actually a movie but it is a PDF so the movie’s not
going to work, so sorry for that. So this is showing the
temperature inside the canisters and the way it works if the
movie would work you would see how the temperature is changing
inside the canister. So, you go from the middle of the canisters
actually below to the bottom of the canisters and then we would
show you how the temperature is changing and then you can go up
to see how the temperature is changing and also you can go
forward through the time to see how the temperature is changing

inside the canister.

The temperature of the fuel is important. As you know, the peak
cladding temperature we talk a lot about this 400 C and hydride
reorientation and things like that. So, we kind of tried to keep
track of the entire history of the fuel to find out if there will
be an issue with the fuel integrity after long-term storage and

during transportation.

Okay, so now I will change gears. So we talked about UNF-ST&DARDS
and the kind of data we have, and the analysis that we do. And
now I'll just change gears and talk about some applications of
the data and analysis we do in UNF-ST&DARDS. And the application

I picked today is basically to show like how we can use the UNF-
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ST&DARDS to find the transportability; how to find out when a
canister will be transportable or we need to do something to make

it transportable.

And so, before going to that, we need to understand the UNF-
ST&DARDS analysis approach is slightly different than the
analysis approach being used by the fuel, by the cask vendor. So,
cask vendors, they use what is called bounding or a design basis
calculation approach. So, in the bounding approach, what they do
is they use a bounding burnup, bounding enrichment, everything is

bounding. They try to bound their analysis.

And there is a reason for doing that, when they are doing the
safety analysis for these particular system, they do not quite
know what the utility is going to use or what the utility is
going load in the future to the system, so they do not know and
that is why they want to bound everything. That is why they have
a good reason for doing a bounding calculation when they are

doing the safety analysis for the system.

But for our case, we actually know what is loaded inside the
system so we can take advantage of that. So, this plot is trying

to show like if we take advantage of that knowledge we already
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have, we know this is the content actually loaded so we can gain
some margin and use the margin to support some of the future

transportation and disposal activities.

So, this is the one, on your left, that’s the one that is an
example of a bounding calculation. So, this is just showing what
the vendor has done and I'm showing this example in terms of

criticality. So they do the same thing for everything else.

So, in terms of criticality what they have done for this bounding
calculation is they assume all of the assemblies will be in that
canister and they will be enrichment 3.7%. So, this is a 24
assembly canister and they will all be 3.7%. And they did not
assume any burnup and so they assume the burnup would be zero and

they assume there would be no cooling temperature, as well.

But, that’s not the case, right? So, we call them spent nuclear
fuel, we burn the fuel and they should have some burnup. They
cannot have zero burnup. And so, in reality if you see the plot
here, this is showing the burnup versus enrichment. If you can
just imagine vertical line in the 3.7% wise and then you see a
lot of assemblies on the other side of 3.7 line. I don't have the

line, you have to just imagine the line. So, you can actually
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load all of the assemblies in this particular canister, but they
all have some burnup and some enrichment, right? So, in reality
you end up with something like that on your right. So you’ll have
some enrichment like the top one 3.2% enrichment with some
burnup, 34,000 burnup and some cooling time which is like 30

years for that cooling.

PEDDICORD: Are these bundle average or peak rod burn-ups?

BANERJEE: Sorry?

PEDDICORD: Bundle average or peak rod burn-ups?

BANERJEE: These are bundle average.

PEDDICORD: Okay, thank you.

BANERJEE: So, now if you take this one, this bounding approach

and if you do a criticality calculation, so the criticality is

measured by what we call K effective the neutron multiplication

factor. So, the K effective is the one, when the system is

critical and so just think about reactor, we have K effective

one, and if it is more than one it goes supercritical and if it
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1s less than one we call it subcritical and that is where we like

to be, that is the safest one and that is where we like to be.

And if you do this calculation, you end up with 0.9 with a
bounding approach. Now, as for our case, we know the actual
content inside. If we take advantage of that and model the actual
content after that which you look at as loaded, then you end up

with something like 0.66. So you get a margin, right?

And the margin you already have in the system - oh, sorry - so,
we can use the margin for doing our .. supporting several
different things and I will quickly show some examples of some

transportability determination.

So, for storage, we use a Part 72 for doing our storage, to meet
our storage requirement. But for transportability we use a Part 71
for meeting our transportability requirement. Due to these two
approaches, the canisters may not be immediately transportable. So
you need to find out when they will be transportable. So, how do
you know when a canister is transportable? So we know the loaded
content and we compare with that with the content approved for

transportation the transportation Certificate of Compliance. So, by
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comparing that we <can find out when the canister will be

transportable.

So, there can be two scenarios here, one, for some canisters you
just need some additional cooling time to make them
transportable. Some canisters, they will not be transportable and
you need to go through the licensing amendment to make them

transportable and I will show you two examples here.

So, first of all, first example I will show you from the decay
perspective. So, I will first show you the decayed perspective
and then the dose perspective and then the criticality

perspective and that is the last one I have.

So, from the decayed heat perspective you have two different
scenarios. For some canisters you have a really simple one. Like
for an example, like number one we have MPC-68 which is 68
canisters and you need to meet to 272 W, so if you are at 272 W
or less then that canister is transportable. But, you can also
have like a really complicated like the one at the bottom which
is MPC-37. It has a three zone, the inner zone, the intermediate
zone, and outer zone; zone one, two and three. And they each have

a different heat decay requirement. And, not only that, if you
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can see this side, they are actually proposing six different
loading pattern. So you need to figure out what loading pattern
is most appropriate loading pattern for your sites and based on
that you need to show that you are meeting those zone

requirements for that.

So, for the simple example here, so remember the simple example
is MPC-68 and you just need to be below 272 W. And then you are
transportable. So, what I've done, I just have taken an actual
loaded MPC 62 canisters, I plotted the decay heat as it changes
with time and the redline is showing the 272 line, so you have to
be below that redline to be transportable. The first particle
line is the one the canister has been loaded in as we can tell
like many of those assemblies when the canister is loaded above
the redline that means the canister was not transportable and the
canister is loaded in 2008 and around 2014, all of the lines or
all the assemblies are below 272 W, so the canister is now
transportable. So, it required 6 years additional cooling time on
the pad to become transportable. And we can find out this kind of

information using UNF-ST&DARDS.

This is a complicated example with like six loading patterns and

three zones here. So, this one, what I've done, so I plotted all
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of these patterns so each of the rows are showing one of the
patterns. So they have six rows here and each row is showing one
pattern and the columns are showing the zones like region one,
region two and region three. The redline is the one you need to
meet. That is the limit for that particular pattern. And what I
did is just plot the decay heat from particular sites, like six
sites like Palisades and SONGS and all of these things on these

things to show like how the decayed heat changes over time.

So, i1f you have this kind of data than you can find out for these
six sites, the most applicable pattern would be pattern five and
six. Using pattern five and six to show the transportability in
2025, but if you use another pattern, that probably would have
been used for other sites, but not these sites and they are not
transportable. Like pattern one, they are not transportable in
2025, so you can use the UNF-ST&DARDS for using this type of

information.

Okay, so I will quickly move and talk about dose calculations
here and, so dose like you also need to make sure you meet the
transportation CoC limit to make sure transportation Certificate
of Compliance limit and to show like you are actually meeting the

dose requirements here. And we just compare the cooling time,



5406

5407

5408

5409

5410

5411

5412

5413

5414

5415

5416

5417

5418

5419

5420

5421

5422

5423

5424

5425

5426

5427

5428

238

burnup and enrichment to find out if we’re meeting the

transportation limits here.

So, for example if we take the row number one. So it has to be
more than 12 years cooling time and the burnup has to be less
than 24,500 and the enrichment has to be more than 2.13, right?
So, you need to compare with this requirements to get your loaded

content to find out if you are transportable or not.

So, just take like one of the yellow lines here. So according to
the yellow line that you see the burnup is 36.53 and that means
we need to either use 39,500 line or the 40,000 line to see if
they are transportable or not. But, for both of those two lines,
your enrichment has to be more than 2.9% or more than 3.2%, but
our enrichment is 2.62%. So, we do not meet the transportability
CoC requirement and that means with this particular canister we
need a certificate amendment to make them transportable and even

if you wait longer, you cannot make this transportable.

Same example, but this is by the burnup here. You can see that
they loaded some high burn up fuel after like 50,000 or more than
50,000 and you are only allowed to load up to 45,000. The last

row here showing that you cannot go more than 45,000. So, these
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canisters are also not transportable because you need to amend

the certificate to make them transportable.

But, if you do the dose calculation like we do in the UNF-
ST&DARDS using the actual loaded content, you can show the
canisters are transportable. You can justify the transportability
or use this approach to support future licensing amendment. That
is what we are showing on this particular plot, and this is
showing the dose and we have seen those two canisters and you see
the redline here is the limit for transportation. That’s the most
limiting transportation dose limit. And you can see in 2020, both
of those canisters, they are not meeting the CoC limits, but they
were actually less than Part 71 limit meaning they are
transportable in 2020 although they’re not meeting the CoC limit.
So, you can use the as-loaded approach using UNF-ST&DARDS to show
some of these things can be justified for transportability of the

canister and use them for licensing amendment.

Okay, my last one is the criticality, and I will quickly talk
about that as we are already overtime here. So, for criticality
we have like something called criticality loading curve. And you
need to make sure that you are actually following the loading

curve to see if you are transportable or not and I'm just showing
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a couple examples here. One, this is for the NAC system, NAC

MAGNATRAN system. So you and there are two curves there for 15 x
15 assembly types and 17 x 17 assembly types and just think about
those lines, I draw those lines based on the information from the

CoC. The CoC information I’'m showing on this side right here.

And if you are above the curve, you are not acceptable and if you
are below the curve, you are acceptable for transportation. And
then I plotted some assemblies from actual loaded assemblies from
Zion and some of the sites on those plot and kind of like checked
that and according to that analysis you can see those canisters
at that those sites are transportable from the criticality

prospectives because they are below that curve.

So, the last example I have is the, the, this HOLTEC MPC-32 for
the HI-STAR 100 system and the same thing here. We have a
transportability curve. And for this one, you have to be above
the curve to be transportable and if you are below the curve, you
are not transportable, right. And we have separate curves for
different 15 x 15 assembly types in 17 x 17 assembly types. And
then what I have done I have taken some real loaded canisters and
got those assemblies plotted and many of those are already

loaded, but they are below the curve meaning that those canisters
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5475 are not transportable and for this scenario, waiting of

5476 additional cooling times do not help so you need to amend the
5477 certificate to make them transportable.

5478

5479 So, we can figure out this kind of information to support

5480 transportability using UNF-ST&DARDS. And as I said before, so we
5481 have seen, in the previous plot, we have seen many of these

5482 canisters are not transportable according to current or current
5483 Certificate of Compliance for transportation. But if you do the
5484 actual as-loaded criticality calculation which I'm showing you
5485 right here, the K effective is your Y axis and this is the date
5486 or the time on the X axis. Normally for your transportability if
5487 your K effective is less than 0.95 and as you can see the loaded
5488 calculation, all of them are below 0.92 meaning like even though
5489 they are not transportable according to the transportation

5490 certificate compliance, you can use this as-loaded criticality
5491 analysis approach to justify the transportability or use this
5492 approach to amend Certificate of Compliance in the future.

5493

5494 Okay, so for criticality we are, we analyzed 1,100 loaded

5495 canisters as a function of time we have the three main focus
5496 areas here. And one is like we -- utilities are loading canisters

5497 and loading that and we analyze this as a function of time.
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That’s one thing. And also, we are collecting more detailed
information from the utilities by signing NDAs with them to kind
of validate some of the assumptions we make for the criticality
calculations. And the third focus is also like we are developing
an approach for code evaluations for as-loaded criticality

analysis.

So, here are some of the recent publications that we have. I will

quickly go through this, this is my last slide here.

So, we talked about UNF-ST&DARDS providing database and analysis
platform. So, this is the database of electronics, and you can
store data for generations which provides knowledge management
and also as we have seen you can use the UNF-ST&DARDS information
for informed decision-making supporting large-scale
transportation and eventual disposal. Also, currently we are
working with EPRI and Oak Ridge National Lab for
commercialization of UNF-ST&DARDS. So, with that, thank you, that

is all I have and sorry I am 10 minutes over, I guess.

SIU: Thanks, Kaushik. Okay, let's take some questions.
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WOODS: Brian Woods, Board member. Thanks, Kaushik for that really
great presentation. I did see for the criticality you had some
validation exercises called out as something you’re working on
right now, so have you done something also for other things like
the decay heat portion of it, and the heating, the peak clad
temperature, like how you done verification and wvalidation

exercises for that, as well?

BANERJEE: Yes, for decay heat, yes, for decay heat, we definitely
do validation work using a lot of these decay heat measurements
done by SKB in the CLAB facility, and also like using some of
radiochemical assay which basically we compare with our isotopic

calculations and we do that.

For thermal calculation, we have done some validation using the
high burnup remote cask and there is just not that much data to
do that kind of validation work. So high burnup demo is one of
the systems that gives us a lot of data for doing the thermal

validation work.

WOODS: Okay, and one other quick question, as well. So you talked
about having the margin between the design or the as loaded and

the calculated. Oftentimes I know we use that margin to deal with
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uncertainty. So have you also done the uncertainty calculations
on your code to understand how accurate UNF-ST&DARDS is when
you’ re calculating the criticality piece and the decay, decayed

power piece?

BANERJEE: So that’s like ... Yes, so definitely we’re trying to
quantify. You’re right. We’re trying to quantify that margins to
support any kind of uncertainty, especially the uncertainty
coming because of the extended storage and the then
transportation. There are uncertainties coming from that. To
offset those uncertainties using that margin. We are trying to
quantify the uncertainties. There are a lot of different
uncertainties because we get a lot of the information through the
GC859 process. For example, the utilities are providing us the
discharge burnup, initial enrichment and all of these things and
we have uncertainty in that. And then we put the uncertainties
through the code through the results. So we do not even know like
what uncertainties are in the actual input data part at this

point.

So we have a process also like we collect the data using the
GC859 process from all the utilities. We also collect data using

NDAs from the utilities and they have more details and they are
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actually QA’ed from -- and we can compare that to the GC859 to
see how they are comparing and if there are any uncertainties in
those information provided by the utility. And so, we are trying

to quantify the uncertainties and put it in that way.

WOODS: Okay, great. Thank you.

SIU: Do you have a sense when you will be done with the

uncertainty quantification?

BANERJEE: So, we are doing that by fuel type. So this year we are
trying to do that for GE BWR. So BWR has a lot of varieties,
especially they have their fuel design is quite complicated. So,
they have actual radiations. They have radial radiations and
things like that. So this year we are working with the GE fuel
type. Next year we want to use to commercial engineering. So, the
last year or the year before, we worked with the Areva fuel type.
And we also need to do for Westinghouse fuel. We cannot do it for

all of the sites, but we can do that by fuel type.

PEDDICORD: Lee Peddicord, with the Board. So, building this
analysis capability is really impressive. Are you getting a

chance to kind of look forward, maybe like fairly far forward as
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we’re now getting into the small modular reactors, but the new
fuel types, coated particles, pebble bed, HALEU and so on, to
make some projections of what might be the bounds, if you will,
on transportability. And you think with the HALEU, you're either
going to get a really high burnups or have maybe residual
enrichments that are nontrivial compared to LWR fuel. So are you
getting a chance able to wrap your arms around this to see what
challenges we may be facing as these new technologies come into

play?

BANERJEE: We are at least planning for that for sure. Last year
we have done some work for, not for HALEU, yes, actually for
HALEU but using the ATF accident tolerant fuel, not using TRISO
or anything else. So, we implemented ATF analysis pipeline UNF-
ST&DARDS. This year we started looking into TRISO and yes, there
is definitely a plan, so ATF part is kind of done, but we are

moving to other fuel cycles now, right now.

SIU: I think we have one from Paul, is that right?

TURINSKY: Correct. I have --. Can you hear me?

SIU: Loud and clear, Paul, thank you.
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5612

5613 TURINSKY: Okay, I have three questions. One is, I remember that
5614 basically the defective, failed fuel containers basically caused
5615 a great deal of conservatism in your calculations. And it'’s

5616 because you were lacking data to really know what is in those
5617 containers. Have you made any progress on that?

5618

5619 BANERJEE: So, you’re asking about the failed nuclear fuel in the
5620 loaded canisters, right?

5621

5622 TURINSKY: I am not muted.

5623

5624 BANERJEE: (CHUCKLE) Yes, so, yeah, so one of the issues as you
5625 know, Paul, one of the issues is that we do not have.. we know
5626 that they marked assemblies as damaged or failed. But we do not
5627 know the extent of the damage or the extent of the failure. So we
5628 normally take a bounding approach to model that in and if you do
5629 a bounding approach to model that you definitely lose a lot of
5630 the margins, right? So, we are actually looking into at least
5631 taking partial credit for the burnup, that is the one that we are
5632 looking into.

5633
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TURISNKY: Okay, and on this idea, people are talking about
uncertainties. You.ve built a lot of, because of proprietary data
and because the data you need is so voluminous, that you really
need, which is detailed isotopic data as a function of spatial
distribution. You make assumptions. You make assumptions about
the axial burnup distribution. You probably make assumptions for
BWR pool history control, blade history. Do you have any idea of

what, how big..how much conservatism that introduces?

BANERJEE: Yes, that’s a great question. So, we do not know as we
talked about the as-loaded calculation and as Paul is kind of
pointing out, we do not know a lot of these reactor side of the
information. For example, like when they are burning assemblies
for BWR reactor, if they are exposed to control rods and we do
not know their axial void distributions, the axial burnup
distributions and things like that. So, when you do calculations,
you make assumptions for those things. The margin I showed you,

so they already have those assumptions.

So, what are you doing and what we’re doing right now we are also
at the same time as we do not know. We are collecting detailed
information, signing the NDA’s from some of the selected sites.

So this detailed information gives us the reactor cycle
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5657 histories. For example, like the rod insertion histories and
5658 their void fractions, at least the average void fractions per
5659 cycle. And we are using that to quantify what kind of margins we
5660 have or what kind of uncertainties we have when you make thee
5661 assumptions.

5662

5663 Yes, so, Paul, we are doing that and we are collecting detailed
5664 information and comparing that to quantify that and we have like
5665 a couple of journal articles on that as well and if you want I
5666 can point that to you.

5667

5668 TURINSKY: That would be great. And my last question is that you
5669 mentioned validation. I mean validation is experimental data,
5670 usually mocking up pretty much what you’re considering. In this
5671 case, 1t would be basically the configuration of the canister. I
5672 don’t see how you are going to do that. I mean you're concerned
5673 about the poisons, the spacing, the non-fuel materials in there.
5674 So, what are your plans, and I am thinking obviously K effective
5675 .. give me a little bit more insight on how you plan to do

5676 wvalidation.

5677

5678 BANERJEE: So, we use the validation using the critical

5679 experiments and you are right, so none of the critical
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experiments are using any kind of spent nuclear fuel canister for

doing the critical experiments, right?

And a lot of the experiments, are they also using the fresh fuel
they are not using burned fuel. And only have like a few
experiments that are done in the 80s in France where they use
some burned fuels and some of them they used MOX fuels so they
have something. So we are doing like an uncertainty analysis
using the Tsunami, scaled Tsunami and trying to find out if this
experiments are applicable to our system. So we find out the
applicability of the systems and based on that we actually find
out, okay, so we have 1,600 criticality experiments and we do
that applicability analysis using the Tsunami code and find like
200 of them will be applicable to our systems. And we take that
200 to find out the biases and uncertainties for our wvalidation

calculation.

TURINSKY: But you’re believing in covariance matrices, are you

not?

BANERJEE: Sorry, Paul?

TURISNKY: You’re believing covariance matrices when you do that.
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BANERJEE: No, I believe the Tsunami takes into account the
covariance matrices when they do this .. when they find out the
correlation between experiments and correlation between the

actual system.

TURISNKY: Yes, my point is there is a great deal of uncertainty

in the covariance matrices.

BANERJEE: Yes.

TURISNKY: I mean we know that, because we can use them to predict
uncertainties in power reactors. And the uncertainties they

predict are so different than experimental measurements.

BANERJEE: Yes, you are right.

TURISNKY: Okay, thank you.

TYLER: Scott Tyler, with the Board. Thank you, Kaushik. I

appreciate the excellent presentation. A question on the

transportability, do you have a sense of, and maybe you can just

remind us, how many canisters you have analyzed so far and how
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many of those are -- we will need CoC amendments going forward,
and do you have a sense of when we will have a sense of how many

we have overall in current inventory?

BANERJEE: Not really, actually. We are, as we are speaking we are
doing a more comprehensive analysis to find out that fraction
right now. So, the things that I’'ve done are more like spot
checking, not a comprehensive analysis. But we’re actually
working on a comprehensive analysis where we check each site and
finding out the ship by date and if they are not transportable if
they need an amendment and what we need to do to make that

happen. So, we’ll probably have a report ready next year on that.

TYLER: Okay, so, a year or so from now, thank you.

SIU: Any other Board questions? Board staff? Okay, I think we

have earned ourselves a full break. Thank you very much. So,

let's pick up again at 2:55 PM.

Thank you, Kaushik.

[BREAK]
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SIU: Okay, we are into the home stretch here. And Erica is going

to talk next about the railcar projects.

BICKFORD: Alright, thank you, glad to be back here. And also to
preface my presentation, I also want to give credit to Dr. Pat
Schwab, who’s in my group, who provided all the content on the
Atlas railcar project. He’s been leading that project for close

to ten years, now. So, I Jjust want to give credit to him.

Familiar sight again with our legal disclaimer. Moving on. And we
kind of covered some of the ground previously in this
presentation, but since I know we do have a number of Board
members, I hope you don't mind a little bit of a repeat of some
of the things, because I think it probably helps some of the
retention. We’ll talk about why we are using rail, the railcar
standard S-2043 that we are developing, some of the Atlas railcar
design process, because the project’s been ongoing longer and is
farther along, the Fortis railcar design process. And then I’11
talk about the integrated security and safety monitoring system,

which is a part of the railcar operations.

So, why rail? Because we get this question a lot and as I

mentioned in my talking points this morning, there is sometimes a



254

5772 public perception that transportation by rail is less safe than
5773 other modes. We’ve actually received public comments to the tune
5774 of ‘why on earth are you planning to transport this material by
5775 rail, surely it is much safer to transport on the highway.’

5776 However, 1f you are familiar with transportation statistics, the
5777 accident rates for highway transport are much much higher than
5778 they are for rail transport. Again, it just comes down to people
5779 drive on the highway next to big heavy trucks all the time and
5780 there is a certain comfort level with familiarity and many people
5781 only engage with rail/freight transportation when they see some
5782 kind of the derailment or other accident highlighted on the news.
5783 And that affects their perception of the relevant safety.

5784

5785 However, we have to look at what the best mode of transportation
5786 is based on the packages that we are planning to transport. And
5787 at this day in age we’ve seen a number of presentations about the
5788 canisters of spent nuclear fuel and the corresponding casks from
5789 Kaushik’s presentation. And what those casks will look like in a
5790 transportation configuration is they’1ll weigh on the order of up
5791 to 80 - 210 tons. And legal weight truck limit for a highway

5792 transport the U.S. is 40 tons. So, clearly we are much higher
5793 than a legal weight truck. You can think of a legal weight truck

5794 may be like a Walmart truck or an Amazon truck, a standard
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freight truck. If you look at shipments where you’re moving a
package this large and heavy by highway, which we have seen in
the presentation that Gerry gave. We look at some of the past
heavy haul experiences of the sites that we visit and we are
looking at things like 20-axle trailers, which we will absolutely
use because as we mentioned we don’t have rail access at every
origin site. But we do not necessarily want to be using 22-axle
trailers for every shipment over very long distances, because
that becomes challenging for a number of factors. Partly that you
can only transport one cask per conveyance, whereas on rail you
have multiple casks make up in a train. As well as for things
like navigating roadway weight limit, any clearance issues,
turning radius issues and things of that nature having to
transport the shipments at lower than marked speed which affects

congestion on roadways and a whole number of factors.

So, because primarily of the size and weight of these packages of
spent nuclear fuel, we find rail to be the most appropriate mode

to transport this material.

Additionally, the U.S. Department of Energy and the Department of

Defense has entered into settlement agreements with three of the
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Class I rail carriers. Does everybody know what I mean when I say

Class I rail carriers? Alright. Great teachable moment.

So, in the U.S., we have basically three classes of rail
carriers, Class I, Class II and Class III. They are classified
by, I believe, the Surface Transportation Board based on the
revenue. So, that is a bit kind of minutia, but you can think
about the major cross country rail carriers are going to be your
Class I’s, so your BNSF, your UP, your CSX, your Kansas City
Southern, Canadian Pacific, Canadian National and also Amtrak is
considered a Class I railroad, but they are not a freight

railroad, so we don't look at them.

And then you have Class II and III railroads which is short line
railroads or regional railroads. And those are often the serving
railroads at a nuclear power plant site. Sometimes they are
served directly by Class I, but a lot of times it is a short line
or regional railroad that’s serving and then you will be looking
to find connection points to the Class I railroad. Because once
you are on the Class I rail network, you can get across the

country or wherever you need to go.
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And so, the Department of Energy and DOD have settlement
agreements in place with three of the Class I rail carriers,
BNSF, UP and Norfolk Southern. And part of those agreements is a
commitment that the government will use Association of American
Railroads S-2043 compliant railcars for those shipments. That was
negotiated in the agreement. The sort of background to these
agreements goes back to the 1980s when the Interstate Commerce
Commission was still active and there was a rate case brought
basically alleging that the rail carriers were overcharging for
government shipments. It went through various iterations and the
Interstate Commerce Commission ceased to exist. The Surface
Transportation Board was stood up in its place in the 1990s. They
found that it was likely that the government had been overcharged
and directed that the rail carriers enter into an agreement with

the federal government for reasonable rates of service.

And so, the government has been moving one by one, because there
are antitrust elements of negotiating in mass with the rail
carriers. We have three in place between 2004 and 2017 and we'’re

working on additional agreements presently.

And again, those agreements require that the government will use

S-2043 compliant railcars. So that’s a part of our motivation for
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pursuing these and just lastly that we find that rail is the most
suitable mode for large scale transport of spent nuclear fuel in

the U.S.

As an example, the U.S. Navy has been transporting the Navy
defense-related spent nuclear fuel from their nuclear submarines
and aircraft carrier fleets by rail since the 1950s. So, we also
have a long history of rail transport of spent nuclear fuel in

this country, as well.

Just to provide some visuals on what we’re looking at with the
packages of spent nuclear fuel we are planning to transport. At
the time we set out to design the Atlas railcar, we found about
17 different packages that were certified by the Nuclear
Regulatory Commission for transportation. And so, here's the
first half. And this just shows you the dimensionality and the
loaded weight that you’re looking at. And I mentioned before that
we have some of these rail size casks, these four in the middle
designed with 144 impact limiters, which is pretty large or most
of our rail clearances, so that’s something we may have to

navigate in the future.
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5884 And then moving onto the next set, here you have on the higher
5885 end you get up on the right-hand side, the heaviest cask that’s
5886 currently sort of certified for transport in the U.S. is 420,769
5887 pounds loaded, which is getting pretty heavy. And we are

5888 certainly hopeful that we do not get any heavier than that.

5889

5890 Having this variety of casks presents some challenges in

5891 designing railcars. You have to qualify these railcars and you
5892 have to put weights on them. And so we worked with the

5893 Association of American Railroads to come up with bounding

5894 conditions.

5895

5896 I mentioned this morning that the U.S. Navy was the first to
5897 qualify an S5-2043 railcar. Well, they only had one package that
5898 they were carrying. And we had 17. So that presented some unique
5899 challenges, but not insurmountable.

5900

5901 So, we mentioned the standard S-2043 again. The Association of
5902 American Railroads is the standard-setting organization for

5903 freight railroad transport in North America. It goes back to the
5904 1800s. The Association of American Railroads existed prior to the
5905 Federal Railroad Administration.

5906
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And so, they established standards for railcar design,
principally to ensure safety as well as interoperability across
the North American freight rail system. The S-2043 is the
performance specification for trains used to carry high-level
radiocactive material. This is a unique term that AAR came up
with, but we interpret it, high-level radioactive material, to

encompass spent nuclear fuel and high-level radioactive waste.

The intent of the design is to apply all the latest and greatest
technology that we have available to reduce the risk of a
derailment during transport. And I’1l1 focus momentarily on what

that includes.

Here is our Atlas railcar design and the attachment system on the
surface. So, going back, you saw the 17 different cask models.
And one of the things that the Atlas team had to develop was what
they call cradle families. So, you have 17 different types of

casks. How are they going to attach to a railcar?

They group them based on different certification parameters into
different cradle families that would have different attachment
mechanisms. And they developed the attachment mechanisms for the

Atlas railcar to be compatible with all of them. We also, we have
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some documentation to that effect that I will mention at the end,
as well. But here is just the schematic. You’ll also notice that
this is a 12-axle railcar. We ended up going with 12 axles in
order to accommodate that heaviest cask. At lower axle levels,
your per axle loading begins to exceed what is the limits are for

current rail infrastructure in many geographies.

Here’s another schematic of the Atlas railcar with the heaviest

load. I'11 note here, do I have a clicker .. no .. okay -

SIU: I think Bret is going to bring a laser up -

BICKFORD: There was a laser up here. Oh, is this is? Sorry.
Thanks Bret. Alright. So, you notice here, for this design, there
are something called end stops. A lot of our graphics include
these, because this is a part of the heaviest cask model, but not
all casks will use end stops to be affixed to the railcars. So,
to set your expectations. So there is a cradle here with an
attachment mechanism overtop and end stops at either end in this

particular model.

Again, this is the HI-STAR-star 190 XL which is the heaviest cask

that’s currently certified for use. These end stop, end cradle
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attachment mechanisms also add additional weight. So for this a
loaded cask with the attachment mechanisms would be 480,000

pounds loaded that you'd be transporting.

And here’s a graphic of the actual Atlas railcar, in the flesh.
This is with the test weight. One of the challenges we had was
working with the Association of American Railroads to come up
with bounding weights that we would use for testing. We have a
light load and we have a heaviest load. And then we had to
develop test weights that could be segmented to account for
either of those conditions. And so here is a picture of the test
load in its lightest weight configuration. You can see in this
configuration there are no end stops and the reason it has a
center beam had to do with the crane load limitations at the
testing facility. They couldn’t accommodate test loads that were
the maximum size. So they had to create something that was
modular and had a center beam and then you can add sort of
different weights with slots on them to make up the largest and

lightest loads. So that’s why it looks the way it does.

And then here is the test load configuration in the heaviest
load. And so, you will see with this attachment, this one does

have the end stops on it. Again, it’s the same foundation, center
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beam model, but you just have the extra weight segments added on

in this case.

Some more close-up pictures of the railcar. You can see here’s
the cask cradle in the pin block. It is a little bit difficult to
tell from the photos sort of what the scale of these are, but we

do have some photos with people.

And so here in this photo, this is Pat Schwab, the man himself.
And then here we have a familiar suspect of Steve Maheras. So,
just to give you a sense, here are those pin blocks and the holes
in those pin blocks, I have not seen in person, but it has been
described that you can fit your whole forearm through it. So
these are very heavy-duty railcars with very heavy-duty
attachment mechanisms to keep these heavy spent nuclear fuel

casks attached to them.

In concert with the development of the Atlas railcar, we also
developed a buffer railcar. And this is intended to separate the
radiocactive material carrying railcars in the train from the
people-carrying. So, at a minimum you would have one in the front
separating the locomotives from the cask cars. And you would have

one toward the back end separating the rail escort vehicle with
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the security escorts from the railcars. There may be
circumstances where you would additionally have buffer railcars
in between each of the cask railcars depending on load
considerations and if you are moving over, say, a long bridge and
you need to do some kind of weight distribution to meet the train

dynamics.

Steve Maheras mentioned in the Q&A earlier that we’ll need to do
route clearances so that would be one of the things that we learn
in the route clearance process if we need to have additional

buffer railcars separating the cask cars.

Something you may see if you look up close is this is just a flat
deck railcar and it actually has steel plates welded to the
surface of it. And that was to weigh it down. The requirements of
the S-2043 standard tend to lean towards better performance for
higher axle loading. So, this railcar with the added steel plates
welded on the top is actually at the maximum axle load. This
railcar cannot carry anything else on top of it. It is just for
show but it meets those 5-2043 requirements. You also notice that
it is only a 4-axle buffer railcar and part of that has to do
with the train dynamics. When you have the cask carrying railcars

that have 500,000 pounds on them, you can’t have very light
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6022 railcars or light loaded railcars on either end because then you
6023 risk when you go around corners the railcar coming up off of the
6024 rail and considerations like that.

6025

6026 And here is a photo of our rail escort vehicle, or REV. As I
6027 mentioned this morning, we ended up being able to collaborate
6028 with the U.S. Navy who is in process of designing a new rail
6029 escort vehicle for their use. And we had the same exact needs as
6030 they had and so we were able to use the same design they came up
6031 with and contribute some funds to the effort and coordinate with
6032 them.

6033

6034 They had put in an order, I think they were planning on ordering
6035 five rail escort vehicles for fabrication. We were able to add a
6036 sixth one and they were even gracious enough to give us the

6037 second one that was fabricated off the line.

6038

6039 So, the Navy delivered the first one and theirs is a classic navy
6040 Dblue and ours is the second one fabricated, and ours is gray. And
6041 these are fabricated by Vigor Ironworks in the Portland, Oregon
6042 area. Whereas the Atlas and buffer car were fabricated by Kasgro
6043 Rail that’s north of Pittsburgh, in Pennsylvania.

6044
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And so in terms of the Atlas railcar project, here are the
accomplishments we have had to date. In the S-2043 standard
requirements, there’s multiple phases you move through. First is
the design phase where you have to do a lot of computer modeling
and testing of design. You then submit your design and all this
computer modeling analysis to the Association of the American
Railroads. They have an Engineering Equipment Committee that is
the authority for reviewing these designs. They review it and
then come back and may have additional questions or need more
information. At the end of that exchange, hopefully, they give
you approval to move forward with the next phase. And the next
phase after the design phase is single car testing. So, you check
the performance of the individual railcars and then after you
complete single car testing, you again gather the data and
provide that to the Association of the American Railroads EEC.
And then get the go ahead to proceed with the multiple car
testing. So this is a multi-phase process and, again, that’s why
it is the most rigorous of any of the AAR standards and that is

why it takes quite a few years to qualify a railcar.

So, our Atlas and buffer railcars have completed the single car
testing and were approved to move forward with multiple car

testing. The rail escort vehicle, the DOE’s rail escort vehicle,



6068

6069

6070

6071

6072

6073

6074

6075

6076

6077

6078

6079

6080

6081

6082

6083

6084

6085

6086

6087

6088

6089

267

was fabricated and delivered to the testing facility about a year
ago. The AAR had already approved the railcar escort vehicle for
multiple car testing because the Navy led the single car testing
for that phase. And then, because the scheduling coincided with
our move to multiple car testing for the Atlas railcar, we’re
taking over the multiple car testing for the rail escort vehicle.
So, that was a nice cooperation between us and the Navy in the

development of our railcars.

Right now, multiple car testing is underway for Atlas, the rail

escort vehicle and the buffer railcar.

In terms of completing the Atlas railcar project, what’s left,
there is an off-site service test in April/May of this year. What
that is, is a lot of the testing is done on a rail testing site,
the Transportation Technology Center that’s owned by the U.S.
Department of Transportation, out in Pueblo, Colorado. And then
after you have completed those testing rounds, you next move into
what is called revenue service testing. And you take it off of a
test site and put it onto actual live rail track and see how it
performs. And then the next test after that, that’s kind of like

the final test in this series is called a demonstration run,
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which is intended to be a route that you run that would be

comparable to routes that you would use for actual shipments.

We do not currently have a destination for a shipment, so we’ve
just negotiated with the Association of American Railroads to use
an alternate route which is going to be from Colorado, near the
testing facility, up to Idaho near the Idaho National Lab and
then back down. And that is again, just for the demonstration run
purposes, 1it’s not indicative of any future destinations for

spent nuclear fuel.

Following completion of these tests, there is a lot of testing
documentation and results to submit. You have to compare the
actual measured performance, the experimental performance of the
railcar against the modeled performance that was predicted at the

design phase in order to qualify the railcar.

We’ re expected to get that approval from the Association of
American Railroads either late this year or early next year
depending on how long it takes to compile those reports and how
much back-and-forth or additional questions they come back with.
So, the Atlas railcar is very close to nearing its completion and

being qualified for use in commercial freight transport.
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If you’re interested in more details on the Atlas railcar
project, there’s a lot of public reports available, documenting
each phase. A phase from the conceptual design to the preliminary
design and then to the as-built design. There will also be a
single car testing report that will be due out soon. It’s
currently in my inbox to review and some of these are quite
lengthy, on the order of 800 pages, so if you need some bedtime

reading, have at it.

This last one here, I mentioned that we had to look at developing
sort of cradle families in order to figure out the attachment
mechanisms for the railcar that would be compatible with the 17
different casks. That information is in this Atlas railcar
interface control document geared towards an audience of the
vendors for the cask to make sure that when they get to the point
of sort of finalizing their designs to make sure that whatever

they come up with is compatible with our railcars.

All right, and moving on to our Fortis railcar. So our Atlas
railcar is a 12-axle railcar that was designed to carry the
heaviest casks that we have. However, in the rail system there

are other considerations, one 1is that you pay by weight.
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So, in general you don’t necessarily want to use the heavier
railcar than you need for lighter casks. In addition, some of the
sites, based on our site evaluation work are a bit snug, even if
they have refurbished on-site rail, there could be space
considerations that would be advantageous to have a shorter
railcar which the Fortis is because it is an 8-axle railcar.
There’s also considerations for fabrication cost and maintenance
costs between 12-axle versus 8-axle railcars. So, we frequently
get the question of, well, you already had a 12-axle, why did you
go develop an 8-axle railcar? And the reason is to give us
flexibility in the system, to operate the system as efficiently

as we can based on the loads that we’re carrying.

And our Fortis 8-axle railcar was designed by Sharma and
Associates. It’s a Chicago-based company. It is an 8-axle railcar
and was designed to use the same payload attachment mechanism
that Atlas has. So, Atlas kind of did all of the legwork for
Fortis on and that, and there was no reason to do anything
different. So we would expect that interface control guidance

document to be just as applicable to the Fortis railcar.
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It’s also designed to be compatible with the buffer railcar and
the rail escort vehicle in terms of, sort of, meeting up in a
train configuration. The design for the Fortis railcar was
approved by the AAR Engineering Equipment Committee in February
2021, which gave the Department of Energy the go ahead to begin
the fabrication and testing process. And we follow that up with a
Request for Information to solicit information from potential
bidders. Because the difference between the two projects as Atlas
went out and did a contract for design and fabrication and then
did a separate contract for testing, with Fortis, because there
were some questions on whether an 8-axle railcar could even be
designed and meet the qualifications, the Fortis railcar project
was done first as a design contract. And then once the design was
approved, we then went out with a fabrication and testing
contract. So a little bit of a different contracting mechanism
were used between the two projects. And so we first went out with
a RFI to get some industry information on how to design the
contract and then followed that with a request for proposals that

we placed the contract for last summer.

So, we are now in the fabrication and testing phase for the
Fortis railcar. And here you can see a graphic of the Fortis

railcar. Again, the same attachment mechanisms you saw in the
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Atlas with eight axles underneath. You can clearly see the

railcar is shorter.

I should have focused, but one of the things the Atlas railcar
has is the articulated ends, and that was to get those extra

wheel sets called trucks underneath, but without affecting the
turning radius of the railcar. So, they both have I believe the

same or similar turning radii.

The contractor for the fabrication and testing of the Fortis
railcar is ENSCO with Kasgro Rail as a partner. Kasgro Rail also
built the Atlas railcar and the buffer railcar. This contract
kicked off last December. One of the first things that we did,
which is not uncommon when you have a different designer and a
different fabricator, was to go through the design and see if
there were, maybe, any adjustments that needed to be made. One of
the adjustments we did make to the design was to increase the
deck plate thickness from 3/4 inch to 1 and a half inch. This was
at the preference of the fabricator. They had concerns about
making some of the heavy-duty welds on a thinner deck plate, also
just based on their corporate experience, fabricating heavy-duty
railcars, they just had a strong preference to use an inch and 3.

They had some concerns about warping that could occur during the
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fabrication process with a three-quarter inch deck plate. And so,
we agreed to that change. There were also some related and
unrelated weld changes made again, just based on differences
between how the designers had fabricated railcars before versus

how the fabricator preferred to do certain welds.

A lot of it has to do with order of operations so that you can do
full inspections of welds before you add additional components on

and lose visibility on them.

Here’s another blown out view of the Fortis railcar. Here’s your
car body and deck. You have something called a span bolster,
which attaches the deck to what is called the trucks. The Fortis
railcar users swing motion trucks. A different type of wheel than
the Atlas railcar uses, which ended up being one of the possibly
challenging components to acquire. There’s only one fabricator in
the U.S. of these trucks, Amsted Rail and they’re not as commonly
used. And so, when we entered the contract with ENSCO and Kasgro
sort of the first thing was to reach out to the fabricator of
those trucks to make sure that we can put in an order for them

which we were able to do last fall.
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The path forward for the completion of the Fortis project is to
complete the fabrication. Right now, the contractor is procuring
long lead time components. Steel and other things as you can
imagine has been affected by supply-chain issues which may put us
a little bit behind the schedule that we would like to have. But
we are still able to get those components. In parallel with that,
there are instrument and wheel sets that are needed for testing.
And, so these are wheel sets that go on the railcar that collect

all the data for the performance.

We’ve been told that there can be long lead times not just
because you need to get the wheel sets, but also there is a lot
of instrumentation that goes on them and calibration that takes
quite a long time. That was something that we wanted to make sure
the contractor started early so that did not become something

that delayed testing from proceeding later on.

The testing for the Fortis railcar will also be conducted at the

Transportation Technology Center in Pueblo, Colorado.

It’1]1l be using the same test weights as the Atlas railcar. So the
Atlas railcar is supposed to finish its testing later this year.

The Fortis railcar should begin testing sometime in 2024, so that
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will hopefully align pretty nicely. When the Fortis railcar gets
to the multiple railcar testing phase, we will be able to use the
buffer railcar and the rail escort vehicle for those tests, as
well. We’re currently expecting the Fortis railcar to be ready
for use by 2026, but that could be subject to any delays in

fabrication or in the testing phases.

Lastly, I wanted to talk a little bit about our Integrated
Security and Safety Monitoring system or ISSMS. So, this is both
to meet DOE security requirements for shipments as well as to
meet security requirements that are a part of S-2043. I mentioned
earlier in the presentation that the S-2043 standard is designed
to have all the kind of state of the science and state of the
engineering components to reduce risk of derailment. And how that
works is there are 11 different real-time parameters of the
railcar that are monitored. So things like lateral, vertical,
horizontal acceleration, truck hunting, roller bearing

temperatures, GPS location, among others.

And so you have to have instrumentation on the railcar in order
to collect that data. And what the $S-2043 standard requires is
there are performance boundaries for each of those 11 parameters

and if the railcar starts to exceed those performance parameters,
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there will be a light box in the rail escort vehicle that’ll flag
yellow if something is not seriously amiss, but slightly
concerning, as a flag to stop the railcar at the next safe point
and do an inspection. If something is seriously outside of those
parameters, there will be a red light, stop the railcar as soon

as possible, do an inspection, something is amiss.

And so that is the mechanism and that’s the component of the
design that is intended to reduce the risk of a derailment that

you have.

All this monitoring that you have on the railcar performance so
that there should not be or there should be a very low risk of
derailment due to any kind of something component going amiss

with the railcar, itself.

With the Atlas railcar project, we started with a different
security and safety monitoring system provided by a different
company. That company was then bought out and that division was
not continued with the new company. And some individuals from the
original company kind of spun off on their own. But it was a
little bit of a three people in a garage type of operation, so we

had some concerns of continued availability of that system. And
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so separately in 2020, DOE embarked on an effort to develop our
own, our own system that we could have confidence in both its
ability to operate and its continued availability when we get to

fleet fabrication of the railcars.

We have a prototype design in progress that’s going to be used in
testing last year and this year with the Atlas railcar. And is

also being designed to be compatible with the Fortis railcar.

We are also intending for the ISSMS to integrate with DOE’s
existing TRANSCOM system for real-time telemetric tracking of
those shipments. That’s a system that DOE uses for other
shipments including WIPP shipments that provides the capability
of states and tribes along transportation routes to have
visibility on the shipments when they are traversing their
jurisdictions. And that’s a system that our state and tribal
government partners are familiar with using and comfortable with

using.

Just a brief description of the system: it has three subsystems;
it has an on-car subsystem; on the cask carrying railcar; there

is a rail escort vehicle system that transmits real-time data on
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6317 either cellular or satellite networks depending on network

6318 availability. And then there is a cloud subsystem, as well.

6319

6320 The S-2043 standard I think requires data upload every hour, or
6321 some not very detailed amount. But that standard was based in the
6322 1990s. Now with modern computing capabilities, I think we are
6323 probably looking for more of a frequency on the average of once a
6324 minute, potentially depending on data, data access limitations.
6325 And that brings me to the end and I'm happy to take any

6326 questions.

6327

6328 SIU: Thank you very much, Erica, that was very nice. Steve, of
6329 course?

6330

6331 BECKER: Steven Becker, Board. Thank you for a very nice

6332 presentation, it is always good to see progress being made.

6333

6334 So, when both of these are fully operational, how long do we
6335 expect it will take to produce each one? How many do we

6336 anticipate could be needed? And you mentioned, in the case I
6337 think of the Fortis, that there is a single manufacturer of the
6338 truck. Is that correct? So, what potential issues might there be

6339 in terms of production capacity?
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BICKFORD: Yes, great question. And it also nicely also ties many

components of today's work together. So, we’ve had one example in
the Fortis project with the designer we had them provide us some

estimates of fabrication timelines and things like that. And as I
recall, if you were ordering on the order of 50 - 100 railcars,

the timeframe is on the order of a couple of years.

That does not account for limitations in availability of certain
components which is of course a concern that we have. However, in
the process of designing the Fortis railcar, we did have some
Amsted representatives who participated in that and seemed very
interested in making sure those trucks remained available. So
those are all positive signs for now. Also, in rail, it is a
little bit of a volume business where the more things you’re
making, the more interest there is in making them. That’s kind of
been our experience with at least prototype fabrication. There
sort of a limited number of companies out there that build highly
specialized freight railcars and even then a limited number of
companies who are interested in building one prototype versus 200
whatevers. And so, when we get to the point of having an as-built

railcar design that’s fully qualified by the AAR and then putting
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out RFPs for fabrication, I think the numbers, at least, that we

are looking to likely fabricate will probably help our case.

To that point, we can use our NGSAM, systems analysis tools, to
help inform how many railcars we expect to need for the system
based on the number of facilities that will be receiving spent
nuclear fuel, the expected receipt rate that the facility may
have. Both sort of in the early years that it may ramp-up until
we get to a steady state operation. And then considering if we
add additional facilities whether additional storage facilities
or additional disposal facilities. So how much spent nuclear fuel
is the system processing. What’s the estimated turnaround time of
the fleet in terms of empty cars go out and loaded cars come
back. And so, we can use those systems analysis tools to provide

us with that information.

I think in our preliminary analysis that we’ve done so far, based
on a 3,000 metric ton per year receipt rate at a facility, I
think on the order of 100 railcars is kind of what we’re

ballparking for the fleet at this time.

BECKER: Thank you.
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BICKFORD: Sure.

PEDDICORD: Lee Peddicord with the Board. Of the AAR member
railroads, are there -- do they transport anything heavier than

420,000

BICKFORD: Absolutely, absolutely.

PEDDICORD: So, this is no, never mind in terms of a --

BICKFORD: I wouldn’t say it is like a no, never mind. I don’t
know if it’s an every day Tuesday shipment. But one of the
examples that we are frequently provided, is the example of
transformers. Like rail carriers transport transformers or they
use some specialty railcars called Schnabel railcars. Actually, a
really cool shipment that happened with a nuclear power plant a
couple of years ago from San Onofre was the unit one reactor

vessel pressure head?

MAHERAS: No, the reactor vessel.

BICKFORD: The reactor vessel. It was 700 tons as I recall was the

shipment out of San Onofre. It used a Schnabel car, which if you
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don't know what a Schanbel car is, it is a railcar that is in two
parts and then integrates the package that it is moving and
attaches it so it’s a part of the conveyance as a way to

distribute the weight across it.

That particular railcar was a Kasgro Schnabel railcar that had
been in operation for 40 years and this was its last shipment.
They shipped it from San Onofre, Southern California to the Las
Vegas area, and then they trans-loaded into heavy haul truck and
then transported it up to Clive, Utah. I did talk to some folks
involved in the shipment about why they couldn’t use rail the
whole way. It turned out there were some of the turning radius on
the rail that were between the Las Vegas area and the Clive Utah
area were too tight for that Schnabel car to make so that’s why

they did rail and then trans-loaded to trucks

PEDDICORD: Is that the only Schnabel car available if we want to

go get one?

BICKFORD: No, it has a twin. [CHUCKLE] But we will not be using a
Schnabel cars. When they transport transformers, those are

sometimes on the order of 400,000 or 500,000 pounds and sometimes
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Schnabel cars are used for those, as well. But, certainly these

are not the heaviest things that move on the rail.

PEDDICORD: And what’s the capacity of the Fortis car?

BICKFORD: The weight load capacity? It is.. especially because we
went from the three-quarter inch deck plate to the 1 and a half
inch deck plate, that’s going to increase the axle loadings on
the railcar, so we are unlikely to be able to transport the HI-
STAR 190 XL and possibly the HI-STAR 190 itself. But the other 15
or 16 casks that you saw, the Fortis railcar should be capable of

transporting.

PEDDICORD: So, I mean, one gets the impression that will become

your mainstay in the transportation fleet if you can go to Atlas

BICKFORD: It is possible. We are definitely seeing a trend to the
move to larger and larger casks, especially since the HI-STAR
190, the vendor is HOLTEC and HOLTEC is purchasing sites for
decommissioning. We’ve also been hearing proposals out there for
the standardization among the individual vendors, which in

HOLTEC’s case might lead them to using their HI-STAR 190 as their
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universal cask which is a large cask. So it’s, it really Jjust
depends on the lay of the land looks like at the time we

transport.

PEDDICORD: Thank you.

FRYBERGER: Another great presentation, thank you. Teresa
Fryberger, Board. So, I have a question, it’s not what you are
focusing on right now. But in this possible new era of advanced
reactors, we also would face a great deal of complexity in terms
the number and types of fuel and canisters. And so, is the
department thinking of ways that they can sort of avoid having as

much complexity?

BICKFORD: Absolutely. My entry point to this program was on the
transportation and it just hurts my heart to no degree that it’s
like, why didn't we just go with the standard.. especially when
you look at it in France or other countries which have more
government corporation run, so different considerations in their
system that full standardization or have close to full
standardization. And you’re just like, why didn’t we do it. I was
told that there was an effort made in the 1980s, but something

went awry, and it did not pan out.
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But, certainly in the Department, actually this kind of goes,
coming full circle goes back to the standard contract. Our office
of standard contract program in the Department of Energy came to
us and asked us. Because something I did not mention is in order
for reactor vendors to get a license from a Nuclear Regulatory
Commission to construct their reactors, they need the standard
contract with the Department of Energy to agree to accept their
spent nuclear fuel. And with these various reactors designs and
small modular reactors, and microreactors and various things, we
did start to have some internal discussions. Oh, some of these
could look pretty different than what’s currently out there. We
may want to take a look at this. So our office of standard
contract came to us and asked us to provide them with some advice
on possible changes to the standard contract that could be made
to improve sort of the back-end handling. So, we set up last fall
an integrated project team of federal and national laboratory
expert staff. It’s called BEMAR, backend management for advanced
reactors, because we just love acronyms. And so they are going
vendor by vendor and collecting detailed data on what their fuel
looks like. They’ve been through maybe five or six at this point.
There are sort of proprietary considerations and kind of NDAs and

other things that need to be signed that make the process move
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6499 maybe a little bit slower. But the plan is to use that reactor
6500 and fuel specific data that we can get, to then analyze it and
6501 then look at, where can we introduce maybe some efficiencies or
6502 standardization or ease the process on the backend of storage,
6503 transportation and disposal of this material. Very much a

6504 learning from lessons, lessons past in trying to do better as we
6505 move forward.

6506

6507 FRYBERGER: That’s great, thank you.

6508

6509 SIU: Any other questions? I have a nuts and bolts question,

6510 Nathan Siu, the Board. For the integrated safety security system,
6511 it sounded like this system provides a signal that it has to be
6512 acted on manually to actually change the train motion. Is that
6513 correct?

6514

6515 BICKFORD: Yes, yes.

6516

6517 SIU: So, you are not thinking of automatic --

6518

6519 BICKFORD: No. I think because there are safety and security

6520 considerations with automatically stopping the train. The way it

6521 was, 1t’s laid out in standard S-2043 is the signal box is
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supposed to be in the locomotive and so the train engineer will
see that and get the signal. The practical realities of that, as
we’ve learned from the Navy’s experience and talking with
different rail carriers is installing those boxes and training
the crews on how to use them and keeping in mind you swap out
train crews along the way made that a little bit more cumbersome
and difficult. And so, what our understanding is how the Navy has
made that work is the signal box is in the rail escort vehicle
with the shipment couriers. They monitor it. If a light goes off,
they have radios and redundant communication mechanisms with the
engineers in the locomotive to tell them that the signal box has

gone off. And so that’s the rationale for that.

I think it would be very challenging in a rail environment to
have sort of automated signal box signals and that train just
automatically stops, because it may not be -- it could be across
a road crossing or some other location that’s not a safe location
to get out and do an inspection or something of that type. Also,
I just can’t imagine that the rail couriers would allow a non-
rail courier entity to exert that kind of control over their
operations because it’s private property, private locomotives and

they provide those services.
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6545 That said, there are things like positive train control that’s
6546 Dbeen implemented in the system following some passenger and

6547 freight crashes in the last couple decades that do have

6548 capabilities to remotely stop the train if train is exceeding
6549 posted speed limits or on a collision course, kind of thing. So,
6550 it’s not, it’s not infeasible that that kind of system could be
6551 applied to the railcar, but that would be the PTC system is

6552 separate from the ISSMS.

6553

6554 SIU: Yes, in other realms, the so-called error of commission has
6555 been a player in reactor accidents and overrides safety systems.
6556

6557 BICKFORD: And I’d not rule that out ever being put into place.
6558 Automation seems to be the way things are heading in a lot of
6559 spaces. There may be some advantages to some rail automation. T
6560 don’t think we are likely to get there right now, but there is
6561 certainly potential in the future to implement some of those
6562 capabilities.

6563

6564 SIU: Okay, thank you.

6565
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6566 BALLINGER: This is Ron Ballinger from the Board. How much margin
6567 do you have in the trucks? In other words, you have 12-axles on
6568 one, can you operate with 117

6569

6570 BICKFORD: No.

6571

6572 BALLINGER: So, your margin is slim?

6573

6574 BICKFORD: Yes, but it’s not like a road vehicle where you get a
6575 flat tire. The trucks are pretty robust and typically for

6576 standard freight vehicles operated for decades with daily use.
6577 Our railcars will experience a little bit more than light use
6578 than that. And also be subject to heavy inspection requirements
6579 including looking at the trucks and the wheel profiles and

6580 looking for things like wheel flats. The S-2043 requires a

6581 specific inspection approach. And the railcar safety inspection
6582 protocol that we implemented includes an approach where you

6583 inspect the railcar before it’s sent to the nuclear power plant.
6584 you inspect it when it is at the nuclear power plant, after it is
6585 loaded and before it disembarks. So, with those procedures in
6586 place, we expect that we would in all likelihood detect any

6587 component issue before the railcar is in transit.

6588
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BALLINGER: I was thinking of the hot bearing issue.

BICKFORD: Oh, the hot bearing issue. Those inspection
requirements and the maintenance requirements require replacement
of components I believe at a higher frequency than other standard

railcars, as well. But, not, that’s a good question.

SIU: Any other questions? Bret?

LESLIE: Bret Leslie, Board staff. Nice presentation. I have a
question that goes back to several of presentations and also
touches upon consent-based siting. So, kind of in the
communication for why an interim storage facility is needed or
should be used, is that we would, we being DOE, would be removing
all of the waste from nuclear power plants. So what’s the path
forward for greater than class C waste? So, even if you were able
to take all of the spent fuel you are not necessarily releasing,
going to be able release as site if there is greater than class
C. And my understanding is not necessarily your office, but

someplace in DOE is responsible for greater than class C.

BICKFORD: Yes. So that is a unique and nuanced question. We'’ve

had some internal discussion to that effect. So, just for kind of
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situational awareness in the absence of a commercial disposal
facility for greater than class C waste, the U.S. Department of
Energy Office of Environmental Management is generally
responsible for the disposal of greater than class C waste. With
a caveat that past court cases had determined that the greater
than class C waste at commercial nuclear power plants with a
contract, with the standard contracts with the Department, the
standard contract included the GTCC. Again, there is some
questions if a commercial facility were to come online is there
grandfathering, I don't know the answers to those gquestions, but
I can tell you that our current plan .. because one of the
benefits of pursuing interim storage prior to disposal is being
able to clear some of these sites, especially ones that have been
shut down and been decommissioned just have spent nuclear fuel
and GTCC on site. If you can remove that, then the site be
released or put to other economic or industrial uses that the

communities hosting those sites can benefit from.

So, our current plan is that a design for a federal consolidated
interim storage facility would be capable, conceivably, of
storing the greater than class C waste at that site. However,
whether or not it does will depend on a number of factors

including whether there are commercial GTCC disposal facilities
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available at that time or not, as well as, any preferences that

the host community may have.

If there are, you know, again, I gave the example of this, this
morning. We can conceive that there may be communities that want
facilities with more narrow missions and there may be communities
with more broader missions. And those will be a part of the
discussions along with any host community and likely to be
included as part of a consent-based agreement that’s established

with a community hosting.

So, we are certainly mindful of that. It would certainly be
advantageous if a commercial GTCC disposal facility became
available between now and then because then that’s one piece of
the puzzle that would addressed. But we are also thinking that if
that does not happen, the greater than class C waste is currently
stored at 10 CFR Part 52 licensed interim storage facilities.
There will certainly be a technical capability of moving the GTCC
along with spent nuclear fuel to a federal interim storage
facility whether or not that happens again depends on a number of

factors and the situation at the time.
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SIU: Great, I think we are still perfectly on schedule. Thank
you. You guys are great. Okay, David Pstrak from the NRC will
talk to us about preparations for large-scale commercial

shipments of spent nuclear fuel. Thank you, Dave.

PSTRAK: Good afternoon. Yes I am David Pstrak. I work for the
U.S. Nuclear Regulatory Commission and I'm the last presentation
of the day. I think all of the presentations have gone extremely

well and I that hope mine does also.

So, my presentation is titled the NRC preparations for potential
large-scale commercial shipments of spent nuclear fuel. The key
here is that these are commercial shipments. These would be NRC
licensees offering the spent fuel for transportation in NRC
approved packages going to a licensed, an NRC licensed facility,
possibly a consolidated interim storage facility. So in what I
just described, the Department of Energy would have no role at

all. These would be NRC licensees making these shipments.

So, what I am going to be describing here is a summary of our
report. We did a transportation regulatory assessment report and
the goal of that report, or that project, was to assess the NRC

readiness to fulfill its regulatory safety and security
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6680 responsibilities in the event that there is large-scale

6681 transportation of NRC licensed spent nuclear fuel to a facility.
6682

6683 So, we did an internal review of our regulations, of our guidance
6684 documents, one more time here. And what I will be presenting this
6685 afternoon is a summary of the readiness review. I'll talk a

6686 little bit about the current storage situation and where that
6687 puts us for what our licensees are doing. And then I’11 describe
6688 a little bit about our regulatory roadmap that was developed as a
6689 part of this overall project.

6690

6691 So, in the big picture, the review scope looked at our

6692 regulations and looked at our guidance documents. And the

6693 regulations that were assessed in this overall project were

6694 specific to 10 CFR Part 71, which is transportation of

6695 radioactive material, 10 CFR Part 72 which is storage at

6696 independent spent fuel storage installation, or an ISFSI, as the
6697 acronym is. And additionally, we looked at the security

6698 requirements associated with 10 CFR Part 73, which is physical
6699 protection of the material, specifically during transport. So,
6700 within those three overall areas, the project was initiated in
6701 May of 2020. And we issued our report publicly in December of

6702 2021.
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6703

6704 This is my sixth presentation on this out in the public domain.
6705 And we initiated, or did our first report of our report at the
6706 Tribal Radioactive Materials Transportation Committee Meeting in
6707 January of 2022. And that was followed by a public meeting in
6708 February 2022 where we had, it was a virtual meeting, but we had
6709 over 150 participants. We had a large number of congressional
6710 offices represented in the audience. We did get some questions
6711 and fielded those questions. But we also benefited during the
6712 public meeting in February by having representatives from the
6713 U.S. Department of Transportation, our colleagues from the

6714 Department of Homeland Security, as well, made their own portion
6715 of their roles and responsibilities and described what those are
6716 1in their overall requirements and responsibilities for packaging
6717 and transportation spent nuclear fuel.

6718

6719 Oops, let me go back one. I'd be remiss if I did not point out,
6720 we looked at 19 different areas and you can see the bullets there
6721 associated with what the assessment was. A key area, the third to
6722 the last bullet is the information needs. Things that don’t, have
6723 not come into the NRC yet, and that is okay, because we do not
6724 have an immediate need for the information at that time. And I

6725 will cover that in just a moment in a little bit more detail.
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Additionally, we do have, in this modern age, we do have the QR
code that you can scan that code either on your sheet or on the
slide on the screen and it will take you directly to the 40 page

report that we issued in December of 2021.

Overall, the key results are very, very positive. The NRC has a
very well-established and strong regulatory framework that will

support packaging and transportation of spent nuclear fuel.

That framework meshes extremely well with other frameworks, with
other federal agencies, and again the Department of
Transportation. I'll describe a little bit more detail there.
Those agencies associated under DOT, as well as with our

colleagues at the Department of Homeland Security.

We’ve had successful shipments, safety based, security based
shipments of spent nuclear fuel in the United States for way many
years. We’'ve seen a great record that the U.S. Navy has done. The
Department of Energy has shipped spent nuclear fuel, as well. We
have had fuel back in, I don't recall the exact timeframe, but
all the shipments that went to the GE Morris wet storage site in

Illinois, all those were transported by our NRC licensees. So, we
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have a very strong success story here and very strong experience.
Certainly we’d be able to put those experiences and the
regulations of safety and security regulations into play in the
future to have, again, equally safe and secure shipments of spent

fuel.

The working group that was developed also documented a couple of
enhancements, things that would help the NRC do work more
efficiently and effectively. So, during that internal review,

there was also the benefit for where we could improve some areas.

The recommended enhancements were really focused on already
established programs that we have. We have an inspection program
both for safety and security that we go to our licensees
facilities and we ensure that their transportation related
operations are done safely and securely, again in compliance with
our transportation and security regulations out of title 10. But,
we found that in many of our inspection manual chapters or in our
inspection procedures, that the specific language associated with

the spent fuel was not there.

That’s not the end of the world. When spent fuel is transported,

it is transported under the DOT regulations, Department of
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Transportation regulations as a type B quantity of material. I
will explain that a little bit later on as a closeout. We'’ve
heard a lot of discussions and I will take advantage of Erica's
comment and have a learning moment to share some additional

things with you toward the end.

We also identified that we should be doing additional outreach.
Again, I mentioned that this is the sixth presentation that I
have done on this topic. It doesn’t mean I am done and there will
not be a seventh one. We are just looking for those
opportunities. But, timing comes into play, as well. We do not
have a facility for this fuel to be going, so we don't need to be
out there yesterday saying here is how things will be done, but
it is certainly something that we are looking at and determining
the resources and the timing and really who we need to be going

out and talking with.

We have a great relationship with the DOE at the National
Transportation Stakeholders Forum. We have an equally great
relationship with each of the four state regional groups as well
as the Tribal Radioactive Materials Transportation Committee. So,

we’ve done many things already in a very positive way. Again we
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are looking for additional opportunities to go out and do

additional outreach.

Some of the other outcomes that came from this internal review
was we identify the information needs. And again, without a
facility for our licensees to be making shipments to immediately,
this list of the needs is somewhat growing, but we don’t have the
need to know these things yesterday. Sara mentioned and Kaushik
mentioned in both of their respective presentations about
Certificates of Compliance amendments. The NRC has an established
program to react to amendments that come in from a licensee or
from a vendor to change something associated with a Certificate
of Compliance. That would be potentially under Part 72, something
that has to be done in storage. It could be potentially something

done in Part 71 for transportation.

But, those things are not rolling in and we are not having to
react to them because our licensees have not provided those to
us, yet. We would expect that to increase as other things happen
like a facility get licensed and constructed and authorized to

operate.
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So, nothing is a critical path at the moment, no pun intended.
But at the same time, we recognize that we would benefit by
knowing those things when the time comes. And our licensees are

aware of that, as well.

But, that should not be viewed as being a challenge that is
insurmountable. It’s a matter of when the timing is right. When
our licensees know those things. All of the information that
Kaushik provided, that is huge for our licensees to be assessing
things moving forward. And I think he hit the nail on the head
when he said something may not be transported in accordance with
a certificate, but the certificate could be at least assessed for
an amendment to make it suitable for transport out in the public
domain at some time in the future. That’s the value of having
time in our favor and having that type of science that certainly

exists out there.

The second item is potential areas where we would have to go out
to our commission. You’re, much like you, you are appointed by
the president and we have a commission that is appointed by the
president. Three areas that the working group determined could go
to the commission for additional guidance, I'm not go through

these in great detail, but I will certainly mention them here.
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The first is additional outreach and communication with the
tribes, coordination with the tribes. What would help the tribes
to have a better comfort level for shipments of spent fuel in the

future?

The second item has to do with fuel that is being stored and the
potential for, over time, the what is called the self-protection
and how it has to be protected, physically protected under Part
73 as I described earlier, during transport. And there is a
belief, an understanding, a potential, that a small amount of the
fuel would not be self-protecting during transport and therefore
it would have to have additional security requirements in place

during transport.

NRC is looking at that,. To my understanding, DOE is looking at
that, as well. Way, way, way early in the process, very pre-
decisional on what I can share other than that is one item that

was ildentified.

The third item that was identified for the commission
consideration is a 1984 transportation policy statement.

Certainly since 1984 to today, things have changed in the overall
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structure of the federal agencies there are out there. We had an
unfortunate event, known as 9/11, where an entire new agency came
into being, the Department of Homeland Security. That was
completely not even around in 1984. So, the interest of updating
that transportation policy statement was also identified by the

working group.

And then thirdly, part of the working group we identified and
developed a roadmap that describes the roles and responsibilities
not only of the NRC, but of the other federal agencies and again

I will cover that roadmap in just a moment in a separate slide.

The current storage situation is, nearly all the fuel that has
been produced by a commercial nuclear power plant is being stored
at an operating or a former nuclear power plant. It is being
stored in much like you saw at Crystal River yesterday, either in
a vertical configuration like you see here, or in the horizontal
storage module, the HSM. We’ve seen some great pictures here in
the previous presentations of those modules being delivered. It’s
basically a concrete bunker that a storage cask slides into and
there are no moving parts with either one of those sciences,
either one of those technologies. There are no cooling fans. Any

cooling that is done is done by natural convection. There are
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ports at the bottom of this particular system that allow heat to
circulate obviously as the heat rises, it draws more air in from

the bottom.

Storage is being done safely. If you look at the next bullet. At
84 different sites in 36 different countries, upwards of 3,930
casks in place as of January. That’s the number that I had. You
may have seen some slightly different numbers here from other

presentations, but that’s what I had as of January.

Again, a very safe and secure system. Our licensees also have to
implement aging management programs to make sure that as the
waste, as the fuel is sitting there in either an HSM or vertical
pad that there’s no degradation of the storage system. They take
actions to monitor that. That is under their aging management
program that is a part of our requirements under 10 CFR Part 72.
And I like the photos we’ve seen in at least two of the
presentations of the 17 different designs. I have here that we
have 19 different approved storage designs. Recognizing again
that storage is done under Part 72. That’s a completely different
Certificate of Compliance and completely different set of

requirements to transportation under Part 71.



6908

6909

6910

6911

6912

6913

6914

6915

6916

6917

6918

6919

6920

6921

6922

6923

6924

6925

6926

6927

6928

6929

6930

304

So, as collectively, all of us get our hands around what is being
transported, my world is transportation, getting it from point A
to point B. We have a great running history of that all along; no

reason why we cannot repeat that in the future.

I don't know if they showed, shared with you yesterday, but a
typical storage pad is about 3 feet thick of concrete. I’ve heard
one licensees say we have over 200 miles of rebar in the storage
pad. So it is extremely robust, extremely well-established to
hold all of the weight that will be sitting on it for some period

of time.

The next slide shows the proposed consolidated interim storage.
So, the NRC is currently continuing a review of a license
application to construct and operate a consolidated interim

storage facility in New Mexico.

The second bullet shows that in September of 2021, we issued a
license for a consolidated interim storage facility in Andrews

County, Texas.

So, neither one of those facilities, well, the one that has been

licensed, they have not turned the first shovel to start
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6931 developing anything there. So, that plays into the overall

6932 equation of, our licensees aren’t getting ready to ship spent
6933 fuel, because there’s nowhere to ship it to. So, as time goes on,
6934 hopefully that changes. We may eventually have two licensed

6935 facilities. Obviously, that would be a decision the NRC is still
6936 making, the decision for the facility in New Mexico is likely to
6937 Dbe made later this year.

6938

6939 Either licensing and construction, licensing and construction of
6940 either one of these facilities would open the door for our

6941 licensees to start making shipments. And again, with the 80+

6942 sites that are currently storing, the floodgates could open and
6943 there could be a lot of transportation.

6944

6945 Our licensees don’t have to use the S-2043 Railcar. That’s a DOE
6946 project, okay? These two facilities are both looking at rail

6947 shipments as being the primary mode of transport into their site.
6948

6949 It does not mean that spent fuel could not be transported by

6950 highway, it does not mean that spent fuel could not be

6951 transported by barge. Those three different scenarios have worked
6952 successfully in the past and there is no reason they cannot work

6953 again in the future.
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So, what we really have here is a scenario of storage being done
currently under 10 CFR Part 72. The potential for it to be on the
road, the rail, the barge under 10 CFR Part 71. Security would

come into play under 10 CFR Part 73. And they would go back to a
licensed facility back under 10 CFR Part 72 under storage at one

of these proposed sites.

So, I mentioned about the oversight roadmap. The working group
developed this roadmap. It is in section number seven of the
report. And the roadmap has a very nice set of bullets associated
with each of the federal agencies that are part of the overall
federal plan. But it also includes some information about the
states and the tribes and local governments, what their roles

would be during a transportation campaign.

So, the next, about two more slides from now I1ll talk about, more
specific about the roles. But the NRC would step in and do point-
of-origin inspections. What have our licensees done as far as
loading the transportation packages. What have they done, as far
as Sara mentioned, some of the packages are both storage and
transport capable. They are authorized for both. We call those

dual-purpose packages. So, they are authorized under Part 72 for
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storage and then equally authorized for transportation under Part

71.

So, the potential for making that type of shipment is much easier
than a facility that might have to repackage their fuel for
whatever reason,. Again coming out of storage and going into

transportation.

Additionally, the NRC would be doing inspections at the receiving
site at one of the proposed facilities. Other agencies have roles
during the actual transport. And, I’1l1l describe that here in just

a little bit.

In the big picture in the United States, it is the U.S.
Department of Transportation and the U.S. Nuclear Regulatory
Commission that co-regulate the packaging and transportation of

radioactive material.

The DOT has the responsibility for defining and determining the
hazard class for nine different hazard classes of material.
Radiocactive material is in hazard class VII, that doesn’t mean it
is the seventh most dangerous or the seventh least dangerous.

It’s just in hazard class VII.
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And that hazard class is a universal number. So, I will ping some
of the comments we have heard about France, a couple different
times during the day. But, the class VII requirements in France
and Germany and the United Kingdom are the same as what they are
here in the United States. Very much the same. We harmonize with

the international regulations.

Additionally, the NRC, the DOT have a long-standing memorandum of
understanding between the two agencies, that delineates the roles
and responsibilities of each of the agencies. And our regulations
are in 10 CFR Part 71. The Department of Transportation has class
VII radiocactive material transportation regulations in 49 CFR.
Two completely different agencies, but I have a direct line to
the folks at the Department of Transportation. They have a huge
staff of two people. And we work extremely closely together. I‘'ve
known the gentleman there for over 25 years and we have a very
solid program. Anything from a smoke detector all the way up to
spent nuclear fuel can fit into one of the designated categories
for transportation and is offered for transport safely in

accordance with safety regulations.



7022

7023

7024

7025

7026

7027

7028

7029

7030

7031

7032

7033

7034

7035

7036

7037

7038

7039

7040

7041

7042

7043

7044

309

We identified that there were no changes needed to our Part 71
regulations. The guidance documents and the inspection procedures
that I spoke of are not part of the regulations. They are a part
of staff development or staff requirements of going out and doing
various activities, inspections being the primary one. So, we did

not identify any changes that were needed to our regulations.

The -- I mentioned about the oversight, going out and doing
inspections and point-of-origin inspections point-of-receipt

inspections already.

We also reviewed the security plans that our licensees are
required to implement. Part of those security plans are providing
notification of the shipment as it goes from point A to point B

along a transportation route.

And, additionally, there could be coordination with other federal

agencies that come into play.

So, again, in the big picture four major areas come into play.
What is happening at the shipping site; that would still be under
NRC responsibility. What is happening during transport and in

transit from point A to point B? What is going on at the



7045

7046

7047

7048

7049

7050

7051

7052

7053

7054

7055

7056

7057

7058

7059

7060

7061

7062

7063

7064

7065

7066

7067

310

receiving site? I’11 assume for a moment that that is one of our
NRC licensed consolidated interim storage facilities. And what
happens if something goes awry? Who has what role and what

responsibility from an event happening?

Firstly, the NRC’s role. We do inspections at the point of
origin, so we would be at the shipping site. I didn’t cover it,
you probably understand already that NRC issues a Certificate of
Compliance for the type B packages. And the Certificate of
Compliance is a requirement that our licensees must follow in

order to, even offer, the spent fuel for shipment.

So, part of the regulations is under 10 CFR 71.17 that our
licensees must have a current copy of the Certificate of

Compliance and they must follow that Certificate of Compliance.

Additionally, the NRC requires that they have a quality assurance
program. And we do inspections against that quality insurance
program to make sure that they are meeting the requirements of

the QAP; again to ensure safety and security during transport.

So, point of origin. We would step in and maybe even watch as

they load fuel, maybe watch as they transition it from storage
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into the transport mechanism. We would also do inspections at the

receiving site. Making sure if anything has changed during

transport that the receiving site is aware of that. We would not

anticipate anything happening, it is just a transport from point

A to point B. But again, there would be requirements to do

inspections at the receiving site.

During transport, in the in-transit mechanism, it is the
Department of Transportation that has the primary
responsibilities. And you see some acronyms here, these are
defined for you, the Federal Railroad Administration, you’ve
heard that several times. It is the Pipeline and Hazardous
Materials Safety Administration or PHMSA that they are my main
contact at the Department of Transportation. And they are the
ones that uphold what is in 49 CFR for the hazard class VII,
radiocactive material. And then there would be for highway
transport, the Federal Motor Carrier Safety Administration,
FMCSA. Each of them would have a specific role in transit, for
either in transit inspections, or answering any questions, or
doing assessments for the shipments. Our good colleague, Steve

Maheras, mentioned the word ‘placards’ a couple hours ago. Boy

that resonated with me. Maybe it would resonate with you. But it

is the Department of Transportation that dictates what
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7091 radiocactive loads during transport are required to be placarded.
7092 Everybody says, ‘are the placards in place?’ They might mean the
7093 labels in place. DOT also requires that labels be on packages, I
7094 don't have all of those graphics, but a label is 3.9 inches on
7095 each side. It is for radioactive material, it is in three

7096 different categories, radiocactive white one, radiocactive yellow
7097 two, or radioactive yellow three; nothing more than the licensee
7098 living up to the DOT requirements to ensure that they have put
7099 the proper label on the package.

7100

7101 Any yellow three labeled package requires that the vehicle be
7102 placarded. I can tell you the actual regulation if you need to
7103 know that, but I won’t. But all those things are in the

7104 regulations and basically when regulations are followed when the
7105 Certificate of Compliance is followed, safety is insured. Safety
7106 is insured.

7107

7108 Moving forward, the Department of Homeland Security, 1f there is
7109 some event, something goes awry, some action that needs to be
7110 taken, it is the DHS and/or the Federal Emergency Management
7111 Administration under DHS that steps in. They have that role, it
7112 is not the NRC or the DOT at that time.

7113
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Once again, any communications for this overall scenario would be
coming from our licensee to the NRC. So, we have a pretty big
hook. We have a pretty good requirement that our licensees
communicate with us for really any aspect of transport, but from
the overall federal structure for any event response, it would be

the DHS. And, obviously, you know who FEMA is.

There are local roles, as well. Whether it’s the states or it’s
the tribes, we do not anticipate that there would be any failure
ever of a type B package involving spent nuclear fuel or greater
than class C waste in transit. A derailment doesn’t mean that the
package has failed. A flat tire doesn’t mean the package has
failed. Neither of these scenarios means anything has come out of

the package.

These type B packages are extremely robust, extremely well
engineered, they have proven themselves over and over again, not

only here in the U.S., but in other countries, as well.

Erica made the comment, and I will pull the string again, because
it is, it doesn’t get any better than this. Zero injuries, zero
death ever, ever, around the world due to the hazard class VII

radiocactive material contents of a package.
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If it’s an 18 wheeler hits a Volkswagen, that is physics. But, if
the front bumper on the truck is hit, it does not mean there is
any damage to the load in the back. Certainly, that would be
looked at and our licensees in the scenario would have to give
their own assessment and feed information to us to say, here’s
why we think this shipment can continue going from point A to

point B.

We would not expect the states and tribes to ever be doing a
cleanup of a spent fuel shipment, because, again, the robustness
the engineering, the qualifications, the approval, all of the
safety built into that type B package would not fail during an

accident.

Erica talked about the Package Performance Study. Again, the
regulator, we are the regulator. We approve the package design.
Why was it approved? Because we have confidence in the design
that it is going to do its job to protect the public health and

safety, to protect the environment.

Running it into a train will give, hopefully, everybody a level

of additional confidence, but one impact might not fit every
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single scenario. So please be gentle as they evolve their
program, because one size might not fit all; but it should. We
have safe transport around the world, from day one of radiocactive

material.

It should give everybody involved comfort that we have that
impeccable record. These are not mobile Chernobyl’s, they are not
Fukushima freeways, these are well engineered structured systems

that can get from point A to point B safely and successfully.

And lastly, we have heard excellent presentations all day about
the DOE’s role, particularly in the area of radiocactive material
and spent fuel transports. We certainly like and value the input
that DOE has put out as far as research and development, and the
outreach that they do. We’re all in this together as far as being
able to successfully navigate all the hurdles. We can certainly
rely on our impeccable safety and security record and say why,

can't we do this again in the future?

So, the key messages. We have a well-established and strong
regulatory framework for the safe and secure transportation of
spent fuel. That framework meshes well with the other federal

agencies that are out there. And again during our public meeting,
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7183 we had input from each of those agencies where they spoke about
7184 their own respective roles and responsibilities. And our

7185 regulations provide adequate protection of the public health and
7186 safety and protection of the environment; protection of the

7187 common defense and security. Those are company lines, but our
7188 mission is a safety and security mission. And transportation, a
7189 lot of logistics, and when the regulars are followed, when the
7190 CoCs are followed, safety is insured.

7191

7192 We have already had safe transportation in the past. There’s no
7193 reason we cannot have it again in the future and before I go to
7194 the — I"11 go to the last slide and get back to a couple points.
7195

7196 There is within the report, there is a long list of studies that
7197 the NRC has done or has conducted or has hired contractors to do.
7198 Our first report coming out in 1977. And each of these various
7199 reports not only are they listed, but each of them gives what we
7200 call our Agency Document Access and Management System. The

7201 acronym is ADAMS, and it gives the ADAMS ML number. You go to the
7202 NRC.gov website and at the very top it will say ADAMS. You can
7203 select ADAMS and drop that ML number in there with the ML the
7204 reports all pop up.

7205



7206

7207

7208

7209

7210

7211

7212

7213

7214

7215

7216

7217

7218

7219

7220

7221

1222

7223

7224

7225

71226

72277

7228

317

Those reports each demonstrate where NRC has looked at real-world
accidents. We’ve looked at real-world fires. We’ve looked at
transportation scenarios to assess how do our Part 71 regulations
ensure safety? How do those regulations bound what we would see
in real-world transportation? And again, this most recent
assessment that we did, issued the report in December of 2021, we
have no reason to change anything in our regulations. The
regulations as they exist, they provide adequate protection to

the public.

So, there is the report again. You can take advantage of the
technology and look at the QR code that was back on slide number
3. We have the summary of the review that was sent to our
commission. We have the ML number for that if you have an
interest read through those details. And then lastly, the most
recent risk analysis is our NUREG-2125, commonly known as the
spent fuel transportation risk assessment or SFTRA as the acronym
has come to be. And if nothing more, if you read through the
executive summary of that, it gives a very short synopsis of each

of the studies that the NRC has done over the years.

So, collectively, not only is there this for further reading, but

if you went into appendix C you would see all of the reports that
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were assessed as a part of this overall working group's effort to

go through and do the internal review of our regulatory program.

So, I'll stop there with my formal presentation. But before I
open up the questions and answers, let me just throw out a couple

lesson learned or learning moments.

Waste class A, waste class B, waste class C and greater than
class C. Those are not transportation terms. Those are disposal
terms and those are all defined in 10 CFR Part 61. And those
terms all include some degree of control that a disposal site has
to implement because of how long lived the radiocactive nuclides
are going to be in that specific waste class. Waste class A, a
facility has to be authorized for a waste class A. A facility has
to be authorized for a waste class B and likewise for waste class
C. Nobody is authorized for greater than class C waste. But my
point here is that those are disposal terms. A waste class
eventually will have to be packaged and transported. If you read
my very short bio, I am chairman of the IAEA, International
Atomic Energy Agency’s Transport Safety Standards Committee and I
routinely in every meeting say, “all roads lead to
transportation.” That’s a mouthful. Our licensees have to ensure

whatever they are dealing with, whatever they are intending to
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package and transport, that they can do it in accordance with the

existing regulations.

So, a waste class, some facility generates a type C, excuse me, I
mean a waste class C material, they need to be able to transport
it. It either goes into a type A or type B package. Those are DOT
transportation terms, those are defined both in NRC and DOT

regulations, that is the transportation aspect of it.

Generally, there’s a correlation that higher activity, higher
long-lived radiocactive nuclides class C or greater than class C
would go into arguably the best transportation package that

exists. That’s a type B package.

We’ve had zero release from type B packages ever, why would we
not want to put that into the best package and sleep well at
night knowing that it’s going from point A to point B in a very

robust and well-built package.

Whoever, JoJo, can we go to Sara’s slide number 5 for just a
moment? Oh, you’re good, look how quick. Thank you. I'm going to
take advantage of this photo, and this photo, and just share with

you. The DOT transportation radiation dose rate limit on that
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7275 package on contact with, let's assume there is spent fuel in

72776 there is 200 millirem per hour, or 2 milliSievert per hour for
7277 those that speak international. 200 millirem per hour on contact.
7278 The vertical plane projected by that vehicle, there’s also a dose
7279 rate limit of 200 millirem per hour, okay? The most likely dose
7280 that a member of the public would see is 2 meters away from that,
7281 in this case, this railcar, 2 meters away the dose rate limit is
7282 10 millirem per hour. So, a member of the public conceivably
7283 standing at the rail line, and there goes the train, and don’t
7284 blink because it is moving at what 40 miles an hour or 50 miles
7285 an hour and if, if there is 10 millirem per hour, 2 meters away
7286 from that vehicle; you can do your own math and your own health
7287 physics, what actual exposure that individual might get.

7288

7289 I would offer it’s very insignificant, if not zero. Let's say
7290 there is a rail crossing and there is a van full of soccer

7291 players sitting there and there goes that same train and it

7292 stops. They would have to be in that field for one hour to

7293 receive arguably some portion 10 millirem. Not every shipment has
7294 that number of 10 millirem at that distance. Generally it’s zero
7295 at 2 meters away.

7296
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This is not the photo that I'm looking for and that is okay, I
did not bring in my slide, either. But there is a shipment that
was a DOE shipment from the West Valley project up in New York.
It was spent fuel in a DOE spent fuel package, very much the same
configuration sitting on the flatbed railcar. There are guys out
there taking surveys and that is great. It is the same DOT limit,
200 millirem per hour on contact is the limit. 200 millirem per
hour on the vertical plane and then 10 millirem, 2 meters away.
And the actual dose rate during transit of that shipment was 8

millirem per hour on contact.

Okay? Everybody knows, radiation drops off over a distance,
therefore, to have something greater than 8 millirem, 2 meters
away, 1s nearly impossible. My point is, these packages are
extremely, not only robust and accident tested, but they have a
lot of shielding in them. And the shielding is designed to help
ensure the safety of the public. The regulations indicate the 200
millirem per hour and again the regulations are there to ensure

safety, not to challenge safety. They are there to ensure safety.

So, that was the quick..and for any one of these, whether it is
highway or rail or barge, it is those same dose rates. We heard

good examples of the success going on in France and the
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routineness with which they are able to transport their spent
nuclear fuel. Both in the United States and in every other
country around the world, they use what is called the Safety
Standard Number Six, the regulations for the transport of
radioactive material that is issued by the International Atomic

Energy Agency.

In the United States, we are currently, both the NRC and the DOT,
are at the very tail end of a harmonization rulemaking since our
inception, the NRC coming into being, this is our seventh time of
harmonizing with the international regulations. So, those who
commented about the French connection and how successful those
spent fuel shipments have been, it’s the same regulations. We
would use the same regulations here. Essentially the same. Again,
we harmonize, ours do not read word for word with the IAEA.
France's does not go word for word with the IAEA, but the overall
safety is there. The regulations are there to ensure safety
during transport. So, with that, I will end and I'm happy to take

any questions. Thank you.

SIU: Thank you, David. Okay, do we have any questions?
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WOODS: Brian Woods with the Board. David, thank you for your
presentation. I was just curious, we heard the presentation a
couple hours ago for UNF-ST&DARDS. Does the NRC use that tool for
their certification activities and if not, do you have your own

set of suite of tools?

PSTRAK: We do and in fact, Kaushik has left; Kaushik has left the
building. Just last week, both Kaushik and a colleague of mine
from the NRC, Drew Barto did a.. generally before each National
Transportation Stakeholder Forum meeting, the NTSF organizes
webinars. So Kaushik did essentially the same presentation we saw
this afternoon and my colleague from the NRC spoke about what NRC
uses from that as part of the certification for storage. Not in
the transportation, it’s all storage area, but yes, it’s
information and that information is also cited in our report, as

well, that UNF-ST&DARDS info.

WOODS: Great, thank you.

BECKER: Steven Becker, Board. Thanks for a very interesting

presentation. A lot of today has been devoted to discussions of

public input, consent, concepts along those lines. I’'m wondering
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how those concepts fit into the scheme that you just presented,

if at all?

PSTRAK: So, again, part of the enhancements that the working
group recommended was to do additional, and I would offer focused
outreach, not only -- I mean I often get like how long have you
worked at the DOE? I don't work at the DOE, great place to work,
but I think in general there’s a misconception of who is doing
what. So, to be able to take this show on the road, if you will,
and let anybody with an interest know who the NRC is, how we are
not the Department of Energy, what other agencies have roles and
responsibilities. I think we can do that many, many times and
still not be done. I think that we have already issued, we have a
spent fuel safety pamphlet, NUREG-2192, off the top of my head.
That is a very accessible pamphlet that says here are all of the
safety things. Here are the security things that are built into a

spent fuel shipment.

We can’t have a better record than we have for safety and
security. Yet, it seems like no matter how good that record is,
we still get characterized as this is so unsafe, we shouldn’t
transport any of the stuff. I don't know what more we can do than

share what we know. Yes, it is a lot of numbers and unfortunately
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7387 it is a lot of science, but it works around the world routinely.
7388 Our regulations, coupled with the Certificate of Compliance. It
7389 works extremely well for any type of radicactive material. So, I
7390 think from NRC's perspective to continue to, I’'11l say, consider,
7391 because I don't write the check for who does what for resources,
7392 but to consider not taking the foot off the gas pedal for going
7393 out and doing outreach at many levels. To get questions answered,
7394 to put a face with the name, to put contacts out there, to put
7395 documents that are available for anybody to read on their own,
7396 and hopefully form a potentially different and more acceptable
7397 understanding of how safe transportation actually is.

7398

7399 BECKER: Thank you.

7400

7401 PEDDICORD: Lee Peddicord, from the Board. First of all,

7402 personally I have to say, I found your presentation very

7403 compelling. And both on the technical science spaces and on the
7404 message you are conveying it with. So I think that is great. You
7405 said this is number six in terms of you're going out and talking
7406 about it. So, I guess question one on that, is how has your

7407 presentation been received? And perhaps more importantly, have

7408 you gotten yet in front of those constituencies, groups of
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stakeholders that would have the attitude that, my God this is

bad, bad stuff and be able to convey what you have just told us?

PSTRAK: And, so, between me and one of my good colleagues,
actually my boss going out on doing presentations, the overall
outcome has been extremely well accepted. The challenges still
exist. Just people; how you manage the understanding of the risk
we Jjust shared with you, that is on the individual. We have an
impeccable safety record. We’ve looked at and obviously I am a
little bit old-school, but we have looked at doing YouTube
videos, we have looked at doing TikTok, and whatever else is out
there. All of those foreign languages that exist for all of us
old-timers. But we really want to capture the moment, if you
will, of getting that message out and coming here and speaking in
a coat and tie. I'm very comfortable doing that. I am Jjust as
comfortable sitting down in a pair of shorts and having a
conversation, because I think that is what it will take to really
get to the very fundamental concerns, what are the concerns, what

are the concerns.

PEDDICORD: I also have to say that you're bringing in and
referring to the international experience of transportation where

countries are doing it routinely, as well, to. And that is very
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compelling, my suggestion would be to incorporate some of those
photos into your report and presentation, as well too. One other
question as well, too. We talked about greater than class C and
so on. Has any facility or organization made an approach to the
NRC or an application for a facility to accept greater than class

C waste?

PSTRAK: So, that’s not my particular area, I want to say the
answer is yes. I know that some of our folks from NRC are working
with the Department of Energy on, and it might just be the DOE is
looking at that. I don't know if anybody from DOE wants to step
into the conversation here, but the current low level waste

facilities are not authorized for it.

And obviously it exists. But from a transportation perspective it
would get into the proper packaging that the licensee determines.
And it would meet whatever the applicable transportation
requirements would be. Our licensees must, as a requirement under
10 CFR 71.5, follow the DOT regulations. And Steve mentioned
172.820, boy, that resonated with me, the other one, and boy that
was the highlight of my day and that is a requirement for the

rail companies to have a security plan in place. That’s a
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security requirement. But again, that’s a requirement, Steve

mentioned it. It’s a hoop that has to be met by the right people.

If you are doing Highway transport, not everything has a security
requirement. There are lists there in that 172 800 portion of the

DOT regulations indicating what requires security.

PEDDICORD: And I have to say the barge transport all the way to

Andrews, Texas 1s going to get a lot of attention.

PSTRAK: That would take some doing. In general, it would be
probably a couple different...And in fact Sara mentioned
intermodal transport so maybe a barge to a port and then highway

or make a canal, right? Other questions?

SIU: Dan 0gg?

OGG: Yes, Dan 0Ogg, Board, Executive Director. Dave, thank you
very much, you obviously have very deep and detailed knowledge of
all the regulations. And so my question falls in the areas of
Part 71 and Part 72. It has to do with the storage of spent fuel,
where the fuel had to meet all of the requirements for storage

under Part 72 and in its first move to storage, you were able to
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7477 see the fuel, inspect it and ensure that the cladding was good,
7478 it had cladding integrity. But now with proposed transportation,
7479 the utility or whoever’s moving it can move a whole canister at a
7480 time rather than individual assemblies. But, then they go back to
7481 another storage facility, so you have this so-called 72, 71, 72
7482 issue where the question becomes how do you ensure the integrity
7483 of the cladding when you put it back in storage? Can you comment
7484 on that?

7485

7486 PSTRAK: So, in some regard, not to basically be curt, but it

7487 doesn’t really matter. If it is a welded system, you have a

7488 welded canister. And unless the goal is to take out each

7489 individual assembly at some time in the future, and I think that
7490 may still be something the DOE is considering. But, as far as
7491 the, what has to be met during transportation is the Certificate
7492 of Compliance along with the radiation dose rates. And

7493 contamination is in there, too. We have a regulation 71.87 that
7494 says all right, for every shipment, licensees have to ensure many
7495 things, but those are two things, radiation level and proper

7496 contamination. The welded canister, I remember having discussions
7497 with staff years ago, what if all the fuel completely slumps to

7498 the bottom of the package. It’s still is a canister that is
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welded shut or bolted shut and that’s what’s being offered for

transport. I don't know if I am --

OGG: So, no. The question is when you get to the next storage
site and you have to meet 72, Part 72 again where there are
requirements for validating or ensuring the integrity of the

cladding.

PSTRAK: Okay, so I got you. So, that would be part of our
inspection, and part of what our licensees are assessing. I truly
don’t know what is being anticipated, do they expect cladding
degradation from point A to point B. I would offer that some of
the studies that recently been done by Sandia National Lab would
seem to indicate that there are extremely few actual loads, the
gravity loads on the fuel. So I don't know that, me personally I
have not looked into and seen what NRC is doing. I don't have a
phone-a-friend here. So, I probably would have to get back to you

on what specifically would be done at the receiving end on that.

OGG: Okay, thank you. I know that in the past we’ve heard from
some other NRC spokespersons that they had been thinking about

that particular issue but I hadn’t heard a final answer on that.



7522

7523

7524

71525

71526

7527

7528

7529

7530

7531

7532

7533

7534

7535

7536

7537

7538

7539

7540

7541

7542

7543

331

PSTRAK: Again, from my perspective it would also be ‘what is the
next step?’ because interim storage is not final geologic
disposal. We have a fairly new consent-based citing process that
is in its infancy that can result in something else being
developed for operations. But ultimately that would probably be
more of a DOE issue and they go in, I’'m assuming assembly by
assembly to do something with it in the future. But, again, I
don't have anything solid to tell you, because I'm not sure

exactly where we stand on that. But, that’s a good point.

OGG: Alright. Thank you.

TYLER: Thanks, Scott Tyler from the Board. Thank you, David, I
really enjoyed your presentation, as well. And maybe this is just
more of a comment, but getting to Steve's comment and thoughts
about consent based decision-making. I kind of get the sense that
there’s a little bit of, and I'm a new board member, so excuse my
ignorance, but there’s a little bit of parallel paths going down
here for interim storage. One driven by regulation or
authorization, another driven by the private commercial sector.
And I think that seems to be leading to maybe some confusion to

the public, or at least to me, as to what is happening next and
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what are the critical areas, because the facilities will look the

same and be doing the same thing.

So, maybe my question, which is poorly formed, is how do you see
helping to reconcile to the public the two different paths and
the requirements of those two paths. Are they similar? Where are

the differences? And why are there differences?

PSTRAK: That is the million-dollar question of what is the final..
I mean DOE can go with their path forward and that is, they get
funding to do that and NRC as a licensing process for approving a
request that comes in. Clarifying that to a member of the public
and clarifying that, I am comfortable doing it, but not everybody
is comfortable hearing from a federal person, perhaps. So, I
think that my personal view is that there should be a
multifaceted, how do we get the word out, how do we explain over
and over, how do we make this distinction. Again, NRC is
routinely invited to the National Transportation Stakeholder
Forum. But in some regard that is kind of an established group
that already understands the secret handshake, if you will.
Engaging with others as I commented here, that’s not an
impossible challenge, but it is something that will only help to

go out and explain our role if it’s an opportunity for DOE to be
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there as well, and explain their role. But certainly, that is a
huge crux of... we don't want confusion. That is why I stood up
here and said let's talk about waste class A, B and C. I don’t
want anybody walking out of here saying I do not understand that.
And if there is something else, I am here and happy to answer.
But, collectively that is a huge challenge, how do we get out in
front of everything that has everything gone on with the federal
government, we don't deal with weapons. I can say, none of our
stuff is weapons associated. Ours is moving what we routinely
call licensed material. Our licensees are authorized to have it.
They’ re authorized to use it, we know what it is. But, again not
to end on a confusing point, but all of this, I’ve mentioned at
the very beginning, NRC licensees making shipments of spent fuel
is not being done or would not be done under the Nuclear Waste
Policy Act. It’s our licensees transporting their material in
accordance with our and DOT regulations. It is offered in
commerce. That is a big stickler, 171.1 paragraph D subparagraph
five from DOT says there is an out. These hazardous materials
regulations do not have to be followed. That doesn’t apply to our
licensees. It might apply to DOE. That's for them to figure out
and pull that string if necessary, but all of that is confusing,
I agree, I have talked to many, many, many, many people to try to

not let them be confused. And it’s still confusing.
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All we can do is say, well, that worked up to a point, let's try
something different. That is where I said the ideas of the
YouTube, the TikTok, the everything else that is out there. Let a

younger generation pave the way for success on that.

SIU: Well, if there are no other questions, thank you, again,

David. And thanks to all of the presenters for keeping us on

schedule and for still providing wonderful answers to our

questions.

At this point, I think we are open to public comment. I think,

Bret that we have one commenter, Kevin Kamps of Beyond Nuclear.

Kevin, please. Since we just have one, you have time to make a

comment.

LESLIE: Nathan, I’1l point out that we have 50 other -

SIU: Right, I do understand.

LESLIE: Kevin’s asked me to remind him 5 minutes is up.

SIU: Okay, please.
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KAMPS: Thank you so much for this opportunity to provide public
comment. My name is Kevin Kamps and I serve as a Radioactive
Waste Specialist at Beyond Nuclear in Takoma Park, Maryland. And
I am also on the Board of Directors of Don’t Waste Michigan. And
one of themes of my public comment today is irony. It’s ironic
that this meeting was held on the 44th annual commemoration of
the 3 Mile Island meltdown in 1979. And I had the honor of
writing an article back on the 25th anniversary, anniversary is
too positive of a word for it, with my board president emerita,
now, Kate Dry in St. Louis. She is the institutional memory for
the anti-nuclear movement in her part of the country, and

nationally.

And our article was entitled “Mobile Meltdown, 3-Mile Island

7

Train Troubles.” So, it was written on March 12 of 2004. And it
was about the two dozen or less shipments of 3-Mile Island of
meltdown fuel that traveled from Pennsylvania to Idaho for so-
called interim storage. And the shipments took place I believe
between 1986 and 1990. And just in St. Louis, that’s the heart of
the article, there were numerous incidents during these small

number of shipments. So, one placarding came up today. There were

placards on buffer cars between melted down fuel containers on
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this train that were confusing to put it mildly. They were
calcium carbide placards. And inspectors from Missouri went over
to Illinois, to East St. Louis, to see what was going on with the
shipment they saw these calcium carbide placards. And so a
flammable material that cannot be in contact with water or
moisture on a train hauling high-level radiocactive waste and it
is still dubious to this day, was there actual calcium carbide in
those buffer cars? One report, was that it was crushed limestone,
so it was mislabeled. Another report was that some were empty.
The point is if there had been a fire and there was not,
thankfully, involving this training, but when the firefighters
showed up and saw those placards, they could not have fought the
fire with water, it would have made the situation worse. So, that
was one of many incidents that took place. Another one was in one
of these train shipments in St. Louils actually decoupled, there
was a transfer from one locomotive to another. And the high-level
radicactive waste on the buffer cars rolled away and a locomotive
engineer had to chase it down, jump on to the rolling train and
manually apply the brakes. So, um, yes. I guess one of the
lessons that we have learned over all these decades of
watchdogging the subject matter is that we need to stop making

this material.
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And yet today, visions of what Dr. Huff said was a doubling or
tripling or quadrupling of the annual dose rate and I think that
her estimate is actually lowball bigtime. Because if you look at
a recent study by Dr. McFarland and Dr. Ewing, who I think is a
former Chair of this panel, they are estimating that small
modular nuclear reactors by their design, are going to generate
to two to 32 times the quantity of high-level radiocactive waste
per unit of electricity generated as compared to current nuclear

reactors. So, that’s problematic.

I mean Jjust think about it, we are, if you go back to Enrico
Fermi in 1942, I believe we are 81 years into this dilemma of
what to do with high-level radioactive waste. And as my board
president has put it, we don't know what to do with the first
cupful. That was generated on December 2r of 1942, but now we
have approaching 100,000 metric tons of just commercial waste in

this country.

So, I just have a short time left. I want to point out the
nonstarter status of consolidated interim storage. I think the
driving factor is transfer of liability. From the companies that
have generated this waste and profited from it, onto the public,

onto the Department of Energy, onto taxpayers. The preferred
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alternative of the environmental movement in this country for the
waste that exists, is hardened on-site storage, and where that’s

not safe, as near as possible to the point of origin.

But, to ship waste, the current proposals are in New Mexico and
Texas. When 90% of the waste is in the eastern half of this
country, 1is a violation of regional equity and what’s so ironic
about it is that we do not know where the final repository’s

going to be.

So, if you look at Maine Yankee, I believe it is 60 containers,
at Maine Yankee. A one-way trip to the Permian Basin, 2,500
miles. In the past the Department of Energy has looked at Maine,
has looked at Vermont, has looked at New Hampshire as possible
repository sites. So a round-trip of 5,000 miles with 60
containers for no good reason if the repository is located in the

northeast and we don't know where it’s going to be.

Skull Valley Goshutes was mentioned. I just wanted to point out

that the George W. Bush administration, Bureau of Indian Affairs,
the reason it gave for not approving the lease agreement between
the tribal council and private fuel storage was that there was no

guarantee that the waste would ever leave.
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And as the trustee for the tribe, it could not in good conscious
approve that lease agreement. And the George W. Bush Bureau of
Land Management also disallowed the intermodal transfer facility.
So, in the next minute, because I know there is 50 people online,
the best interim alternative is hardened on-site storage. We need
to stop making it. We need to transition to renewables and

efficiency and storage.

The first technical study to my knowledge was Arjun Makshiani’s
“Carbon-Free and Nuclear-Free” published in 2007 which saw that
in 30 years the United States could transition to a renewable
energy economy that was carbon-free and nuclear-free. And since
that time, a country like Germany, the fourth largest national
economy in the world, is doing just that. It will be nuclear free
by some months from now and is transitioning to dramatic

greenhouse gas emission reductions.

So, the final thing I’1ll say is that the fuel should be shipped
once to a safe, sound and socially accepted permanent geologic
disposal repository. But you can’t really dispose of this stuff

and even at Yucca Mountain there would be tremendous releases.
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And thankfully that site on Western Shoshone land is off the

table.

So, some of the stringent criteria for a highly radiocactive
waste, permanent geologic repository would include things such as
legality, consent-based siting, scientific suitability,
environmental justice, regional equity, mitigation of transport
risks, intergenerational equity, nonproliferation, which means do
not reprocess. And other things like indigenous lands and sacred

sites are off-limits to any such considerations.

And that will be the final thing I say as this attempt by the
Office of Nuclear Energy to spin what they call consent-based
siting for federal consolidated interim storage facilities as an
environmental justice initiative is Orwellian. And I’1l1l point out
that New Mexico, just last week, passed a state law saying, no.
Essentially, we do not consent. We will not allow this facility
in our state. Texas did the same in 2021. There is no consent in

New Mexico and Texas. Thank you for your time.

SIU: Okay, Thank you Mr. Kamps. Bret now has 50 public comments

to read and they will all go onto the record for this meeting.
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LESLIE: That’s correct, and Nathan, because we have new Board
numbers, the way I am reading them is pretty much the order in
which they came in and I will say for example for Erica's
presentation, here are the following comments and that allows our
presenters to better understand some of the comments and concerns
and questions that get raised. So, it’s not exactly chronological
in terms of when they came in, but I’'ve tried to group them
according to the topic. So, I will state who submitted the
comment, and any affiliation, and then I will read into the

record exactly their comment.

So, our first comment is from Karen Bonime from Southwest
Alliance for a Safe Future, or SAFE. SAFE's position is that
spent nuclear fuel should be stored as near as safely possible to
the facility that utilized it. This would minimize the risk
entailed in transport. No matter how sturdy the containers and
railcars are, the weak link in the chain is the deteriorating
condition of the nation's railways and their vulnerabilities to
sabotage. The cost of inspecting miles and miles of tracks for
damage or IEDs prior to each transport would be prohibitive. The
spent fuel should be placed in Hardened On-Site Storage (HOSS) or
Hardened Extended Life Storage (HELMS) at least until such time

as a safe alternative is available. Any consent-based siting
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process must be carried out in a way that respects the principles
of Environmental Justice and ensures that information on possible
impacts is provided in language (s) accessible to the layperson
and is provided to the broadest possible socioeconomic spectrum

of people within the area of potential impact.

The subsequent comments I’'m going to talk about came in during

Erica's presentation.

The first comment is from Carolyne Green from UCX, LLC. Very
interesting, informative and comprehensive presentation. All this
groundwork demonstrates the need for an independent agency to
manage this program so a future administration does not take

another hiatus.

The next comment Rich Janati. Good morning Erica, will DOE
consider lessons learned from siting low-level radioactive waste
disposal in the United States? Specifically, some states
implemented a “volunteer siting process” and could share
information that would be useful for DOE for implementing the

consent-based siting for a storage or disposal facility.
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Our next commenter, Barbara Warren, RN, MS. The weakening of the
transport regulations for trains by the Trump administration had
significant impact. There needs to be a serious review of these

changes in relation to any movements of spent nuclear fuel.

Our next commenter, Michael Ford, HealthPhysics.com. Regarding
DOE Bickford presentation on the IWM overview. Given DOE's
missions “to implement federal interim storage for commercial
spent nuclear fuel following a consent-based siting process,”
one, 1is the DOE committing to the Nuclear Waste Policy Act and
observing state and tribal authorities to not only participate
but consent to or reject the proposed siting of MRS/CIS facility?
Two, slide 6, will the DOE continue to acknowledge that the CISF
is in fact the Monitored Retrievable Storage facility fully
enshrined in the NWPA and will not attempt to redesignate the
CISF an Away-From-Reactor ISFSI to abrogate the rights of the
states and tribes in the Nuclear Waste Policy Act? Three, on
slide 23, regarding helium leak testing, will that be testing
considered a whole-body leak test or only a test of accessible
surfaces, as is currently done? Also, how will Failed Fuel (FF)
canisters be leak tested when their leak rates 1lE-5 standard cc
per second, are generally well above the acceptable leak rates

last specified by the NRC (1lE-7 standard cc per second). Four,



7818

7819

7820

7821

7822

7823

7824

7825

7826

7827

7828

7829

7830

7831

7832

7833

7834

7835

7836

7837

7838

7839

7840

344

slide 23, will the site design include a hot cell for the
transfer of UNF assemblies from a damaged or leaking canister

into a new dry stored canister?

Regarding Dr. Huff’s comments.

Tony Leshinskie, Vermont Public Service Department and I
apologize to Tony if I mispronounced his name. FYI, Dr. Huff's
audio feed is not being broadcast to the session webcast. We can
sort of hear what is obviously the in room audio of Dr. Huff's

presentation, but it is quite muffled on the live broadcast.

Barbara Warren, RN/MS. I cannot hear the presenter at all. Needs

to be louder.

Judy Treichel, Nevada Nuclear Waste Taskforce. Hey Bret, is Katie
Huff’s presentation happening? We can hear that there is a
faraway voice but it doesn’t sound like her and we really can’t

make out the words.

Now, I will stop here, because we have been assured that when we
post the webcast, everything will be available to be heard, so

there will be some other comments similarly like when the audio
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7841 comes out, but I just wanted to let the audience and the Board
7842 members know that when we post the webcast everything will have
7843 been heard. And the transcript will reflect everything that was
7844 said.

7845

7846 Tony Leshinskie, Vermont Public Service Department. Much better,
7847 thank you.

7848

7849 Judy Trichel, Nevada. Thanks.

7850

7851 Tony Leshinskie, Vermont Public Service Department. Regarding
7852 using spent nuclear fuel as a fuel source for advanced reactors,
7853 for example, TRISO, does DOE anticipate a significant reduction
7854 in spent nuclear fuel volume/inventory from these efforts? If
7855 yes, 1s there a volume or mass reduction estimate available?
7856

7857 The next comment, Sven Bader, Orano Federal Services. Kathryn,
7858 one potential hurdle towards an advanced reactor receiving an
7859 operating license from the NRC is signing a standard contract

7860 between the operator and the DOE for DOE taking receipt of

A\Y ”

7861 UNF/SNF from these reactors. Does DOE plan on creating a “new
7862 standard contract for advanced reactors? If so, when, or if not,

7863 will the current amended standard contract for “new reactors”
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apply? Also, in the current amended standard contract for “new
reactors” which is applied to Vogtle 3 & 4, there is an item
related to an “Approved List of Canisters” which DOE will pay or
compensate for, does DOE plan to publish anytime soon this list
of approved canisters for LWR UNF/SNF and/or in the future for

advanced reactor UNF/SNE?

Moving on to Gerry Jackson’s presentation.

John Wheaton Nez Perce Tribe. Participating as a TRMTC member and
Stakeholder Tribe of the Hanford site in Richland, Washington.
There are no current routes through the Tribe’s reservations, but

we recognize usual and accustomed routes.

Phyllis Dixon, Orano TN/ADP CR3. There are 39 DSCs containing
fuel and two (2) RWCs containing greater than class C waste

stored in the Crystal River ISFSI facility.

Carlene Green, UXC, LLC. By the time the spent fuel will be
removed from any of these sites, the on-site and transportation
infrastructure most certainly will have changed. How often will

these reports be updated?
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Tony Leshinskie, Vermont Public Service Department. More info on
Vermont Yankee. NorthStar Nuclear Decommissioning Company
completed its purchase of Vermont Yankee in 2019. The onsite rail
spur was refurbished and expanded at that time to support
shipping the bulk of radwaste from the site via rail. The spur
now splits into three loading areas. Previously the spur only ran

to the south end of the Turbine Building (i.e. one loading area).

Phyllis Dixon, Orano TN/ADP CR3. One clarification for Gerry
Jackson’s presentation. While Duke Energy does not bring in as
many rail shipments of coal into the Crystal River complex as
they did previously, they still do maintain the option and will
utilize rail coming into the complex when needed. They evaluate
on a case by case whether to bring in coal by rail or barge for

the remaining two coal plants located on the complex.

Tony Leshinskie, Vermont Public Service Department. Regarding the
additional VT Yankee photos, these were actually taken by Solange
DeSantis of Entergy (former site owners), but I went out with her
to direct what photos would be taken. These have been
supplemented by addition photos I’ve provided either personally

or by forwarding presentations given to the Vermont Yankee’s
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Community Engagement Panel (a.k.a. VT-NDCAP, which was actually

created by the Vermont state law).

Regarding Sara Hogan's presentation.

Donna Gilmore, SanOnofreSafety.org. DOE technology gap report,
SAND2019-15479, 12/23/2019 made stress corrosion cracking of
canisters a priority one problem among other critical problems
with current dry storage of thin-wall canisters. The DOE stating
the current dry storage is good, ignores their own evidence in
this and other reports. A link to the gap report is

https://wwww.osti.gov/servlets/purl/159862. More information with

a full technical reference at SanOnofreSafety.org.

Another comment by Donna Gilmore, again from SanOnofreSafety.org.
The DOE claim transport casks cannot fail ignores the condition
of the fuel rods inside the transport cask and canister during
rail shipment, with or without a transport accident. It also
ignores how long a canister can stay sealed inside a transport
cask before it will overheat the contents. It also ignores the
problem of not having a method in place to deal with a problem
canister leaking whether in storage or transport or when

delivered to a new site.
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Diane D’Arrigo, NIRS. Has DOE done or When will DOE do a report
on the capability to move the high level waste in canisters at
West Valley, New York? -- the only commercial reprocessing waste

in the country.

Diane D’Arrigo, NIRS. There appears to be no opportunity for
public challenge to certification and amendments to certification

of transport (and storage) containers. Does DOE care about that?

Donna Gilmore, SanOnofreSafety.org. What will DOE do with a
transport cask that arrives at a storage site with a canister
that is leaking? What is the status of these high priority
technology gaps identified in in DOE Technology Gap Report
SAND2019-15479, 12/23/2019, such as priority one stress corrosion

cracking problems? https://www.osti.gov/servlets/purl/1592862

Sven Bader, Orano Federal Services. With respect to the Multi-
Attribute Utility Analysis (MUA) performed in a site specific de-
inventory report was performed only with contractors and cask
vendors input for route ranking. The MUA should also be performed

with other stakeholders to get their views on ranking of routes
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as the contractors and cask vendors may have undervalued a route

metric or had data oversight.

Donna Gilmore, SanOnfreSafety.org. Please provide technical
reference for evidence that the high burnup fuel rods will not be
too brittle to transport by rail. The zirconium cladding degrades
during dry storage, yet there are no plans to inspect the fuel
rods that have been in storage. Where is the thermal analysis of
how long a canister can remain in the transport cask before the

fuel waste would overheat the system?

Diane D’Arrigo, NIRS. Please remind what MUA stands for.

Donna Gilmore, is DOE and NWTRB aware that HOLTEC canister
downloading system into overpack results in scraping, scratching
and gouging of canister walls? References at this link.

https://sanonofresafety.org/blog/ Is the DOE aware that the

HOLTEC canister downloading system embeds carbon particles in
canister walls, accelerating stress corrosion, cracking in

canister walls?

Now, moving on to the tribal panel and comments that came in

then.
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Lisa Windsor, Mashpee Wampanoag tribal member. Just lost audio.

Karen Bonime, Southwest Alliance for a Safe Future. I am
extremely glad to see native voices included. I hope that in
response to their testimony, NWTRB will make a strong
recommendation for significantly increased funding to the tribes
for Emergency Management planning, preparation and capacity
building. Tribes should not have to compete against each other

for funding.

Donna Gilmore, SanOnofreSafety.org. The Swiss have an on-site hot
cell facility for retrieving fuel assemblies and they use the
best available dry storage spent nuclear fuel storage technology
that exceeds NRC and ASME-N3 requirements. In contrast, the NRC
gives exemptions to regulations and ASME-N3 requirements for
nuclear pressure vessels for storage and/or transport of spent
nuclear fuel and other high-level nuclear waste. Why isn't the
DOE and NRC requiring the best available technology? See details

on the Swiss system at https://sanonofresafety.org/swiss/

Moving on to Kaushik's presentation.
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Chris Bajwa, U.S. NRC. Can you speak about the validation or
benchmarking that has been done to support the UNF-STANDARDS

code?

Diane D’Arrigo, NIRS. So, spent fuel is not transportable, the

routine next step is to amend the CoC??

Sven Bader, Orano Federal Services. Kaushik, will UNF-ST&DARDS be
used to perform similar calculations for advanced reactor and
accident tolerance fuels and if so, is the GC 859 process being
planned to be updated for getting more or different data for

these advanced reactor and accident tolerant fuels?

Erica’s presentation on the railcars.

Donna Gilmore, SanOnofreSafety.org. The Navy spent nuclear
transport is very different than the commercial spent nuclear
transport, so Navy transport is not evidence that commercial
spent nuclear fuel can be safely transported. What kind of damage
and wear will these heavy transport systems do to the fragile
U.S. rail system? Who is evaluating this for safety, cost

estimates and funding?
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Rich J. On average, how many shipments of SNF are expected to be

received at the Interim Storage Facility?

Chris Bajwa, U.S. NRC. Would the ATLAS or FORTIS railcars be used

for shipments to a Consolidated Interim Storage Facility?

Donna Gilmore, SanOnofreSafety.org. Has a DOE or NWTRB made
Congress aware that there is no current even temporary storage
solution for radicactive molten salt waste? It would be prudent
and sane to not consider let alone approve molten salt reactors
until this issue is resolved. This is both a cost and safety
issue. TVA experimental reactors should be a reality check that

these reactors are not ready for prime time.

Sven Bader, Orano Federal Services. Does DOE understand that many
of the advanced reactors have already designed portions of the
backend fuel cycle that is integral to their Part 50/52/53
applications (e.g., dry canister storage facilities instead of
spent fuel pools) and it sounds like some of them may be at risk
if DOE GC creates a Standard Contract that differs from the
existing Standard Contract and potentially requires redesign, or

worse, repackaging of SNF to meet the revised contract. Seems
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like the Standard Contract for advanced reactors should be a

priority for DOE GC, is there a schedule for this?

Now, moving on to our last presentation by Dave Pstrak, NRC.

Donna Gilmore, SanOnofreSafety.org. The NRC has refused to
address how a leaking canister can be replaced at existing ISFSI
sites or after transport to another site. The proposed CISF sites
in New Mexico and Texas plan to return leaking canisters to the

sender. Outrageously the NRC is okay with this non-plan.

Sven Bader, Orano Federal Services. For a consent-based sited
consolidated federal interim storage facility (CSF), an obvious
requirement (amongst others) would be a viable disposal facility
to avoid the CSF becoming a de facto disposal site, especially
when Senators from more than 25 states with SNF/UNF potentially
drops to Senators from one state associated with the CSF. This
critical and obvious link was not discussed in today's
presentations and questions. I believe this link exists in the
analyses tools that DOE has put together and should have been
highlighted in the discussion as it is critical path for consent-

based siting in a need of Congressional action.
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Kalene Walker, concerned human. The many tribes and people
involved in this complex transportation discussion are likely
unaware of the implications in the Legal Disclaimer presented at
the beginning of each DOE presentation. The Nuclear Waste Policy
Act Standard Contract requires Monitored Retrievable Storage of

the spent fuel.

But the NRC has approved nuclear waste canisters that do not and
cannot meet the Nuclear Waste Policy Requirements and Federal

Code of Regulation 10 CFR 72.122 (1) that the fuel be retrievable.
NRC also exempts canisters from meeting basic ASME N3 storage and

transport requirements for these nuclear pressure vessels.

Almost 4,000 welded canisters have been loaded, yet no dry fuel
handling facility (hot cell) exists in the entire U.S. for

retrieving fuel from a failing canister.

The Board is well aware of canister cracking issues (Chloride
Stress Induced Cracking) and has had numerous presentations that
discuss problems with fuel, particularly High Burnup Fuel, in
storage. The Argonne data that discussed the buildup of zirconium
hydrides and zirconium oxides and the thinning and embrittlement

of the fuel rod cladding was particularly concerning. With no
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actual data from stored fuel, the computer modeling assumptions
leave a great deal of concern regarding the conditions of

canister fuel.

With each canister containing about a Chernobyl disaster worth of

radiation, this could not be more serious.

As Erica Bickford stated, regulations require the fuel remain

intact during transportation.

Question, in light of the lack of ability to inspect the fuel,

how will DOE verify the condition of the fuel before transport?

Donna Gilmore, SanOnofreSafety.org. The NRC is misleading the
public. They have no method to find or characterize cracks in
canisters, repair cracks or otherwise mitigate these problems.
They have no ability to monitor the condition of the fuel rods or
other contents of the canister. The NRC has demonstrated that
they cannot be trusted to protect our safety. Evidence at

SanOnofreSafety.org.

Diane D’Arrigo, NIS. Regarding Erica's presentations--she said

there were buffer cars intended to go between the irradiated fuel
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car and passenger cars--so, irradiated/spent fuel cars would be

on the same train as the public?

For Dave Pstrak, how will fuel stored in 10 CFR 72 certified
storage containers be transported? Will they be transferred to 10
CFR 72 transport certified containers and if so, how?, especially

at a site with no fuel pool to transfer the fuel.

Also for Pstrak--he said amendments to CoC’s are not rolling in.
But, there are 40 year renewals being requested for cask system
with no opportunity for public interventions or adjudicatory

review.

Michael Ford, HealthPhysics.com. Regarding NRC/Pstrak
presentation on NRC Preparations for Potential Large-Scale

Commercial Shipments of Spent Nuclear Fuel.

One, given the scope of review of the NWTRB’s March 2022 meeting,
what is the process for advising the NRC of the numerous
activities undertaken to assess the risks of CI-SCC and the
ability of licensees to detect a breach in a DSC or the worst-

case-magnitude canister breach due to CI-SCC.
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Two, acknowledging extensive research undertaken by the Board
regarding the legitimate concerns of CI-SCC, has the Board
expressed any concerns regarding the siting of the New Mexico
facility in an area of the Salado formation “literally surrounded

by” (NRC language) four salt playas.

Three, it is noted that while the NRC only refers to the Texas
national-level SNF storage facility as an " AFR-ISFSI " in the
5th Circuit Court case, allowing it to license to the CISFs under
the AEA and not the NWPA, abrogating the rights of state and
local government units to collect between $400 million and

$1 billion under Section 171 of the NWPA--the NRC refers to the
Texas facility as a CISF in the Board's presentation. Does the
Board agree with the NRC’s approach in licensing the Texas and
New Mexico facilities, ignoring the rights of both states to
accept or reject the facilities, and in turn, having state laws
enacted in barring the facilities and destroying consent in these

states?

Karen Bonime, Southwest Alliance for a Safe Future. If a
derailment were to occur, I’'m concerned that even if the
container remained intact, the internal instrumentation including

sensors could be damaged. I have heard that when HOLTEC’s casks
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were tested at Sandia Labss by being dropped from a height of 30
feet, the container remained intact, but the instrumentation was
destroyed. Once the sensors are destroyed there is no way to
determine the internal temperature, radiocactivity or pressure may
be. I don't know if this information is documented in a way that
you have access to, but please, please ask to see it! I'm very
concerned that this is never discussed. I am at least as
concerned about damage to those instruments as I am about a
breach of the container and resulting release of radiation. Why?
Because, without functioning sensors, NRC inspectors would have
zero information about the factors that affect cladding
integrity, for example. How could the inspectors at the receiving
site make a determination that the canisters and its contents

pose no damage?

Kaylene Walker. The NRC is currently considering approving the
proposed HOLTEC New Mexico Consolidated Interim Storage facility
where - if they have a leaking canister arriving at the site,
they will "return canister to sender." Repeat, the NRC is
considering approving the HOLTEC CIS facility where - if a
radiation leaking canister arrives at the site they will "return

canister to sender.”
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As they say, fail to plan, plan to fail.

Simply making exemptions to certificates of compliance will not

solve non-transportable problems.

When will the NWTRB acknowledge and alert Congress of the need
for dry fuel handling storage facilities (hot cells), to provide

a viable method to repackage fuel BEFORE canister failure?

In Europe, thick-walled bolted casks are used, they are designed
to be inspected inside and out, repaired and monitored to prevent
radiologic leaks or hydrogen gas explosions. Please consider the
Swiss nuclear waste storage system,

https://sanonofresafety.org/swiss/

I need to check to see if we have gotten any more comments and we
have not. That is the totality and to remind folks that these
comments will be part of the record and posted online with a
transcript as we move forward. With that I turn back to you,

Nathan.

SIU: Thank you, Bret for a yeoman job. That was a lot to read.

And I'm glad we have those comments in the record. So, I believe
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that is it for the meeting. Thank you again for attendance and I
know that the DOE folks had to leave to catch their flight before
they heard all of the comments, but they are on the record. Okay,

with that, thank you again and we are adjourned.



